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May 29, 2012 

Via Electronic Mail and First-Class Mail 

Janice Pinero 
Endangered Species Act Specialist 
United States Bureau of Reclamation 
Bay-Deha Office 
8011 Street, Suite 140 
Sacramento, CA 95814 
jpinero@usbr.com 

Re: Bureau of Reclamation's Notice of Intent to Prepare Envirorunental Impact 
Statement for Remanded Biological Opinions on the Coordinated Long-Tenn 
Operation of the Central Valley Project and State Water Project 
[77 Fed. Reg. 18858 (Mar. 28, 2012)] 

Dear Ms. Pinero: 

The Northern California Water Association (NCWA) submits this letter and its 
enclosures in response to the Bureau of Reclamation's (Reclamation) above~referenced 
Notice of Intent (NOI). Reclamation' s NOt requests suggestions and infonnation on the 
alternatives and topics to be addressed in the Environmental Impact Statement (EIS) for the 
remanded Biological Opinions (BiOps) on the Coordinated Long-Term Operation of the 
Central Valley Project (CVP) and State Water Project (SWP). 

In this regard, NeW A previously submitted to Reclamation the enclosed May 19, 
2011 and December 16, 2011 letters with their respective enclosures, for consideration and 
use in the Endangered Species Act (ESA) consultations for the remanded BiOps, and 
Reclamation's accompanying environmental impact analysis being conducted under the 
National Environmental Policy Act (NEPA) (42 U.S.C. § 4321 et seq.). The enclosed May 19 
letter and its enclosure'{Attachment I hereto) provide scientifically superior evidence of the 
problems and potential solutions regarding Sacramento River Basin native anadromous 
fishery issues, and will be critical in Reclamation ' s consultations on the potential effects of 

1 The enclosure is the April 20 II report entitled, Insights into the Problems. Progress. and Potential Solutions 
jorSacramenlo River Basin Native Anadromous Fish Res/oration, prepared by David Vogel of Natural 
Resources Sciemists, Inc. 
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the proposed project operations of the CVP and SWP on listed species. including both 
salmonids and delta smelt, and the environmental impacts that must be addressed in the EIS. 

Similarly, the enclosed December 16 letter and its enclosure2 (Attachment 2 hereto) 
provide scientifically superior evidence regarding the ana lysis that Reclamation, FWS. 
NMFS, United States Environmental Protection Agency (USEPA), and California State Water 
Resources Control Board (SWRCB) have used to attempt to justify an effort to increase Delta 
outflow. The MBK Engineers analysis enclosed with the letter utilizes a longer-tenn 
hydrologic period of record, and is superior to the analyses of the above-referenced agencies, 
which used a truncated period of record and ignored the plain fact that the 1956-87 period was 
wetter than the subsequent period fi:um 1988-2009.3 Reclamation's analysis of the potential 
impacts of the remanded BiOps, and Reclamation's development of any now management 
actions" or alternatives must be based on the full datasets used in the MBK Engineers 
analysis, not the truncated datasets used in the past. Moreover, Reclamation must consider 
and evaluate the finding in the MBK Engineers analysis that there is no relationship between 
diversions in the Sacramento River basin and the Delta smelt index. Finally, Reclamation 
must consider and evaluate the finding in tbe MBK Engineers analysis that the 
implementation of a fall X2 measure as part of the remanded BiOps would have the effect of 
severely reducing carryover storage at Shasta Reservoir, with the consequent adverse effects 
on salmonids in the Sacramento River, as well as water supplies. 

NCW A is also submitting herewith the enclosed April 25, 2012 scoping comments, 
and certain exhibits thereto (Attachment 4 hereto),5 which the Sacramento Valley Water Users 
filed with the SWRCB for the proposed update to the SWRCB 's Water Quality Control Plan 
for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary (Bay-Delta Plan). To the 
extent that Reclamation, FWS, or NMFS are considering flow management actions or 
alternatives in the remanded BiOps based upon some percentage of unimpaired flows, 
Reclamation must consider and evaluate the infonnation included in that scoping comment 
letter and its exhibits. In this regard, the information demonstrates that flow management 

2 This enclosure is the December 20 II report entitled. Relating Della Smelt Index LO Xl PO.fition, Della Flows. 
and Water Use, prepared by MBK Engineers. 

3 The inappropriate use of this truncated period of reeord, as well as other problems underlying proposed 
approaches to implementing a fall Xl standard, are summarized in NCWA 's April 25, 20 11, comment leuer to 
the USEPA on its Advanced Notice of Proposed Rulemaking Re: Water Quality Challenges in the San Francisco 
Bay/Sacramento-San Joaquin Delta Estuary. That comment letter is also enclosed herewltb (Attachment 3 
hereto), and the infonnation contained therein must be considered and evaluated by Reclamation in preparing the 
£IS. 

4 In !he NOI. Reclamation stales !.hat it "expect[s] to analyze flow management actions resulting from tbe 2008 
USFWS Reasonable and Prudent Altemati ve ... [and] the 2009 N1vfFS Reasonable and Prudent Alternatjve.·' 
(77 Fed. Reg. 18860.) 

5 These exhibits include the April 25. 2012 report entitled, Evaluation of Potential Slate !Vater Resources 
Control Board Unimptlired Flow Objeclims, prepared by MBK Engineers, and the September 2011 document 
entitled, lnstream Flow Requirements in Ih e Sacramento River Hydrologic Region, prepared by NCW A. 
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actions based on 40% or 50% of unimpaired flows would cause severe hydrologic, 
environmental, and water supply impacts, and would require Reclamation to analyze in detail 
the many significant envirorunental impacts that would occur in numerous resource 
categories. The information also demonstrates that state-of-the-art streamflow requirements 
already govern the major rivers in the Sacramento Valley. Because these streamflow 
requi rements have been developed largely to integrate fishery protection and water supplies, 
NEPA requires Reclamation to analyze reasonable alternative flow management actions based 
upon the Delta inflows produced by existing streamflow requirements for the Sacramento 
Valley' s rivers. 

Lastly, and as emphasized in NCW A's prior correspondence, to the extent the 
remanded BiOps include any measures or Reasonable and Prudent Alternatives that could 
potentially affect the management of water resources in the Sacramento Valley, we note that 
ESA section 2(c) states congressional policy " that Federal agencies shall cooperate with State 
and local agencies to resolve water resource issues in concert with conservation of endangered 
species," and therefo re requires Reclamation to cooperate with local Sacramento Valley water 
agencies in the management of water resources in this region. 

NCWA appreciates Reclamation 's consideration of these comments and the enclosed 
reports and infonnation. If you have any questions, please contact the undersigned at 
(9 16)442-8333. , 

Very truly you", 

.. -.c'- - -/ 
David J. Guy 
President 

Attachments 
cc (wlo Attachments): 

Donald R. Glaser 
Rodney R. Mcinnis 
Ren Lohoefener 
Ronald Milligan 
Fedrico Barajas 
Ganvin Yip 
Michael Tucker 
Maria Rea 
Dan Castleberry 
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May 19, 20 11 

Via Electronic Mail 

Donald R. Glaser Rodney R. Mcinnis 
United States Bureau of Reclamation National Oceanic and Atmospheric Administration 
2800 Cottage Way, Room W·1105 National Marine Fisheries Service 
Sacramento, CA 95825 501 West Ocean Boulevard 
dglascr@mp.usbr.gO\ Long Beach, CA 90802 

Rod.mcillllisrU'nOM.gov 

Ren Lohoefener 
United States Fish and Wildlife Service 
2800 Cottage Way, Room W· 2606 
Sacramento, CA 95825 
ren lohoefencr({il f,\s.gov 

Re: Consideration of Best Available Science During Consultation For and Preparation of New 
Biologica l Opi nions To Be Issued By USFWS and NMFS Regarding Proposed Operations of the 
CYP and SWP, and the USBR's Related NEPA Analysis 

Dear Messrs. Glaser, Mcinnis, and Lohoefener: 

This letter and enclosed report are submitted for your respective agency's consideration and use in the 
Endangered Spec ies Act ("ESA") consultations for the Biological Opinions ("BiOps" ) that the 
Department of Interior and Department of Commerce are preparing regard ing the proposed operations of 
the Central Valley Project ("CVP") and State Water Project ("SWP"), and the Bureau of Rec lamation 's 
accompanying environmental impact analysi s being conducted under the National Env ironmental Policy 
Act ("'NEPA" ). 1 

As you may be aware, the Northem Ca li fornia Water Association ("NCWA") and water resources 
managers in the Sacramento Valley are undertaking ongo ing efforts to foster regional sustainability in the 
Sacramento Valley. These effort's include partnering with federa l and state agencies and conservation 
partners to im prove migratory corridors and habitat for anad rornous fish withilllhe region. To further 
these efforts and advance our scientific understanding of these fisheries in the Sacramento River 
hydrologic region, water resources managers throughoullhe region commissioned fisheries biologist 

These new mops are being prepared as a result of recent court orders and decisions in the Delta Smell 
Consolidated Smell Cous, Case No. I :09-cv·00407 OWW·OLB (U.S. District Court, E.D. CaL) and the 
Consolidated Salmonid Cases, Case No. I :09-cv-1 053 OWW·DLB (U.S. District Court, E.O. Cal.). 
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Dave Vogel to prepare a sc ientifi c report investi gating the reasons for the fish population declines and, 
more importantly, how to improve anadromous fisheries in the Sacramento Valley. We are enclosing the 
detail ed scientific report ent itled, Insights imo the Problems, Progre:'js alld Potel/tial Solutions for 
Sacramento River Basin Nmive AlIadromolis Fish Restoration. In summary, the report includes the 
fo llowing key conc lusions: 

• Despite the enonnous, unprecedented actions to improve fi sh producti on in the upper watersheds, 
there has been remarkable lack of focus or progress to fix the serious predation and habitat 
problems in the Delta, through which a ll Sacramento Valley anadromous fish must m igrate. 
Overall , predation is like ly the highest source of mortality to anad romous fi sh in the Delta. 
Despi te the fac t that in-De lta problems of predation at a variety of locations have been we ll
known for many years, very little progress -- in many instances, no progress-has been made. 
Ironically, some measures implemented under the auspices of improv ing fi sh habitats have like ly 
increased predation of anadromous fi sh in the Delta. The best availab le evidence indicates that 
in-De lta predation and habitat problems have gotten worse during recent decades. 

• Unti l signi ficant progress is made on correcting the hab itat problems a nd largely site-specific 
sources of native juveni le anad romous fish mortal ity in the Delta, it is likely that many of the 
benefits of upstream actions are, and will continue to be, negated. Although many studies over 
decades have demonstrated low survival of anad romous fish in the Delta, more such studies 
continue and are proposed, but arc not oriented to delennine site-spec ific in-De lta mortality 
sources. Rc-focused study efforts in the De lta are sore ly needed with the objecti ve of locating 
and fix ing fish mortality sites. Overall, until major predation prob lems in the Delta arc corrected, 
difficulties for anadromous fish restoration wi ll remain . 

• Other in-Delta and ocean-related actions also cou ld significantly benefit the Sacramento Valley's 
sal monid populations. Appropriate ly-des igned restoration of shallow-water rearing habitats in 
the Delta should be aggressively pursued because, they would have a high probability of success. 
There may also be altemative ocean harvest methods that would increase sa lmonid populations 
by increas ing the fecundity, o r reproduction capac ity, of the salmon ids that spawn in the 
Sacramento Va lley. 

• The State Water Resources Contro l Board and Ca lifomia Departm ent ofFish & Game have 
recently prepared reports describing flow criteria that would resu lt in high reservoir re leases to 
anempt to ameliorate problems in the De lta. If implemented as proposed, without considering the 
risk of drastically reducing reservoir leve ls in some years, cold-water storage may be dep leted, 
resulting in devastating impacts on anadromous fish egg incubation at cri t ical times. 
Additionally, improperly t imed high flows could prov ide unfavorab le conditions fo r mainstem 
rearing fish. Implementation of the flows described in the SWRCB and DFG reports would have 
a high potential of large ly undoing decades' progress in restoring cond itions for salmon ids in the 
Sacramento Va lley. Development of opportunities to reduce site-specific De lta stressors th rough 
non-flow measures is warranted and overdue. 

As you know, your respective agency's consu ltation on and preparation of the new BiOps for the 
proposed project operations of the CVP and SWP is undertaken pursuant to ESA section 7(aX2) and (b). 
(16 U.S.c. § I 536(aX2), (b).) Under ESA sect ion 7(aX2) and the Jo int Consultation Regulations, FWS 
and NM FS must use the best scientific and commercia l data available in the B iOp. (16 U.S.c. 
§ 1 536(aX2); 50 C.F. R. § 402. I 4(gX8).) The purpose of this requirement " is to ensure that the ESA not 
be implemented haphazardly, on the basis of speCUlat ion or sunnise." (Benne II v. Spear, 520 U.S. 154, 
176 ( 1997).) In add ition, when making a detenn ination or recommendalion, the FWS and NMFS cannot 
"di sregard sc ientifica lly superior ev idence." (Trawler Diane Marie, Inc. 1'. Brown, 9 18 F. Supp. 921,930 
(E.D.N.C. \995).) 
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The enc losed report prepared by Dave Voge l constitutes sc ientifically superior evidence of the problems 
and potential solutions regarding Sacramento River Basin native anadromous fi shery issues, and wi ll be 
critica l in your agency's consultations on the potential effects of the proposed project operat ions of the 
CVP and SWP on listed species, including both salmon ids and de lta smelt. In this regard, the assessment 
of the effects of CVP and SWP project operation on de lta smelt, and the development orany related 
avoidance measures or Reasonable and Prudent Alternatives ("RPAs") fo r delta smelt, must take into 
consideration the effects such measures may have on anadromous fi sh (e.g., listed salmon ids that rely on 
cold-water storage in upstream reservoirs for temperature control). Accord ingly, we request that you 
carefully consider and use this report in your ESA consultations for proposed projcct operations orthe 
CVP and SWP, and include this in the administrative records re lated to the preparation of the BiOps. 
Li kewise, this report should be considered and eva luated as part of the Bureau of Reclamation's NEPA 
analys is of the impacts and effects of implementing the new BiOps, and we also request that the report be 
included in the adm inistrative record re lated to that NEPA process. 

Last ly, to the extent the BiOps include any measures or RPA ' s that could potential ly affect the 
management of water resources in the Sacramento Valley, we note that ESA section 2( c) states 
congressional policy ''that Federal agencies shall cooperate with State and local agencies to resolve water 
resource issues in concert with conservation of endangered species" and therefore requires your agencies 
to cooperate with loca l Sacram ento Valley water agencies in the management of water resources in thi s 
region. 

We appreciate lhe due cons i~eration we undersland you r agenc ies wi ll afford the enclosed report. We 
would also like to meet with you to discuss the ana lysis and recommendations sel forth therein. If you 
have any questions, please call me. 

9P 
David J . Guy 

Sincerely, 

President 

Encl. 
cc: Rona ld Milligan 

Fedrico Barajas 
Garwin Yip 
Michae l Tucker 
Maria Rea 
Dan Castleberry 
John Laird 
Gera ld R. Meral, Ph.D 
Mark Cowin 
John McCamman 



Insights into the 
Problems, Progress, and Potential Solutions 

for Sacramento River Basin Native Anadromous Fish Restoration 

April 2011 

Prepared for: 

Northern California Water Association 
and 

Sacramento Valley Water Users 

Prepared by: 

Dave Vogel, Senior Scientist 
Natural Resource Scientists, Inc. 

P.O. Box 1210 
Red Bluff, CA 96080 

dvogel(Q) rcso u rccsci en t i sts. co m 

gbuchhol
Text Box
Report is presented in "Northern Calif Water Assoc 052912 Part 2.pdf"
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To advance the economic, social and environmental sllstainabilily 01 Northem Calilomia 
by enhancing and preserving the water rights, supplies and water Quality. 

December 16, 20 11 

VIA ELECTRONIC MAIL 

Donald R. Glaser 
United States Bureau of Reclamation 
2800 Cottage Way, Room \V-II OS 
Sacramento. CA 95825 

!dglaserfllm p.usbr gov l 

Ren Lohoefener 
Un ited States Fish and Wildlife Service 
2800 Cottage Way, Room \V-2606 
Sacramento, CA 95825 
I rcn lohoefeneruilrws.!:!.ov I 

Rodney R. Mcinnis 
National Oceanic and Atlllospheric Administration 
National Marine Fisheries Service 
501 West Ocean Boulevard 
Lon Beach, CA 90802 
Rod .1llcinnis@noaa. ' OV 

Re: Consideration of Best Available Science During Consultation for and Preparation of 
Department of Interior/Department of Commerce Integrated Bay Delta Conservation Plan 
Biological Opin ion 

Dear Messrs. Glaser, Lohoefener and Mcinnis: 

The Northern California Water Association (" NCWA") submits the attached report for your 
consideration in the preparation of the Integrated Biological Opinion for the Bay Delta 
Conservat ion Plan (BiOp). 

By Jetter dated May 19, 2011, NCWA submitted for your respective agencies' consideration and 
use in preparing the BiOp a report entitled Insights into the Problems, Progress and Potential 
Solutions for the Sacramento River Basin Native Anadromous Fish Restoration prepared by 
Dave Vogel. This earlier letter focused on anadromous fish in the Sacramento River basin. 

Today, NCWA is submitting another scientific report for your consideration and use in the 
preparation of the BiOp, with a focus primari ly on the pelagic fisheries (i.e ., delta smelt) in the 
Bay-Delta. Enclosed is a copy ofa report prepared by Walter Bourez, ofMBK Engineers, that 
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examines the data that have been used to justify the need for the proposed fa ll X2 action and that 
are relied upon by a number of parties to explain the spring X2 action. 

The key findings of Mr. Bourez' s report are as follows : 

1. Net unimpaired Delta outflow from Jan uary to June during the 1956-1987 period was 
approximately 1.5 million acre-feet/year greater than during the 1988-2009 period. TIlis 
difference in Delta outflow can be explained as the result of natural climatic variability 
(the 1956-87 period was substantially wetter than the 1988-2009 period). 

2. SimiJarly. many reports have noted that the location ofX2 during the fall has moved 
substantiall y upstream during the 1988-2009 period as compared to the 1956-1 987 
period. Again. the chief explanation for this movement is that the 1988-2009 period has. 
overall, been drier than the 1956-1987 period. It is no surprise that X2 moves upstream 
during drier periods. 

3. Although it is difficult to quantify, the California State Water Resources Control Board's 
Decision 1641 in 2000 probably has accentuated the upstream movement of X2 during 
the fall. 0-1641 required additional re leases for Delta outflow during the springtime, 
which has reduced carryover storage previously used to provide. re leases during the fall. 
Consequent ly, fall X2 is further upstream since 2000 than it would have been in the 
absence of 0 -1 641. 

4. Diversions in the Sacramento River have been substantiall y constant or Slightly declining 
over the past 40 years. By contrast. there have been other changes in the system and 
other water uses from the Delta have steadily increased over the same period. During thi s 
period, the Delta smelt index has varied considerably. There is no connection or 
correlation between the variability in the Delta smelt index and diversions in the 
Sacramento River basin. 

To reiterate certain points from our earlier May 13 lener, your respective agencies' consultation 
on and preparation of the proposed BiOp is being undertaken pursuant to section 7(a)(2) and 7(b) 
of the federal Endangered Species Act. 16 U.S.C. § 1536(a)(2), (b). Section 7(0)(2) and the 
Joint Consultation Regulations require the Fish & Wildlife Service and the National Marine 
Fisheries Service to use the best available scientific and commercial information in preparing the 
BiOp. 16 U.s.c. § 1536(a)(2); 50 C.F.R. §402.14(g)(8). The purpose of thi s requirement "isto 
ensure that the ESA not be implemented haphazardly, on the basis of speculation or sunnise." 
Bennell V. Spear, 520 U.S. 154, 176 (1997). In addit ion, when making a determination or a 
reconunendation, the Fish & Wildlife Service and the National Marine Fisheries Service cannot 
"disregard scientifically superior evidence." Trawler Diane Marie v. Brown, 918 F.Supp. 921 , 
930 (E.D. N.C. 1995). 

Mr. Bourez's report constitutes scientifi cally strong evidence regard ing the analysis that your 
agencies~ the United States Environmental Protection Agency, and the California State Water 
Resources Control Board have used to attempt to justify an effort to increase Delta outflow. Mr. 
Bourez' s analysis, wh ich utilizes a longer teon hydrologic period of record , is superior to the 
analyses of the above-referenced agencies, which used a truncated period ofrccord and ignored 
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the plain fact that the 1956·87 period was wener than the subsequent period from 1988·2009. 
Your agencies' analysis of the potential effects of the Bay Delta Conservation Plan on delta 
smelt and your agencies' development of any related avoidance measures or Reasonable and 
Prudent Alternatives ("RP As") must be based on the fu ll datasets used by Mr. Bourez, not the 
truncated datasets used in the past. Moreover, your agencies must acknowledge and incorporate 
in the BiOp Mr. Bourez' finding that there is no relationship between diversions in the 
Sacramento River basin and the Delta smelt index. Finally, your agencies must acknowledge and 
incorporate in the BiOp Mr. Bourez' finding that the implementation of a fall X2 as part of the 
BiOp would have the effect of severel y reduc ing carryover storage at Shasta Reservoir, with the 
consequent adverse effects on salmonids in the Sacramento River, as well as water supplies. 
Any avoidance measures or RPAs included in the BiOp that do not incorporate these findings 
will fail to meet the high standard for scientific accuracy establi shed by Congress. 

Last, to the extent that the BiOp includes any measures or RPAs that might affect the 
management of water resources in the Sacramento Valley, NCWA notes that section 2(c) of the 
federal Endangered Species Act requires you to "cooperate with State and loca l agencies to 
resolve water resource issues in concert with the conservation of endangered species." NCWA 
understands the plain meaning of this provision to mandate that your agenc ies consult with and 
cooperate with NCWA and local agencies in the Sacramento Valley to develop conservation 
projects that alsO meet the needs of the region. 

NCWA appreciates your agencies' consideration of the enclosed report and yo ur incorporation of 
its findings in the BiOp. We would be pleased to make Mr. Bourez available to meet with you to 
discuss his report and would also be pleased to work with you in a cooperative manner, as 
contemplated by Congress when it enacted section 2(c). Please call if you have any questions or 
would like to discuss thi s further. 

~;yo~ 

Pr
DaVidJ~ 

esident 

Encl. 

cc: Frederico Barajas 
Dan Castleberry 
John Laird 
Ronald Milligan 
Maria Rea 
Michael Tucker 
Garwin Yip 
Gerald R. Meral , Ph.D 
Mark Cowin 
Charlton H. Bonham 
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Water Resources. Flood Control. Water Rights 

MEMORANDUM 

DATE: December 15, 2011 

TO: Northern California Water Association 

FROM: Walter Bourez 

SUBJECT: Relating Delta Smelt Inde)( to X2 Position, Delta Flows, and Water Use 

INTRODUCTION 

There has recently been much interest in requiring higher instream flows through the Sacramento-San 
Joaquin River Delta (Delta) in an attempt to reverse the continuing decline of a number of fish species 
that reside in or migrate through the Delta. last year, for instance, reports issued by the State Water 
Resources Control Board (SWRCB) and the California Department of Fish & Game (DFG) stated that 
additional flows in the form of increased Delta outflows would be needed to meet the needs of both 
pelagic and salmonid species. More recently, the United States Environmental Protection Agency 
(USEPA) issued an Advance Notice of Proposed Rulemaking, which also suggested that higher instream 
flows through the Delta may be necessary. These reports rely on the theory that, by increasing instream 
flows and restoring a more natural hydrograph, habitat conditions for the fish species in question will 
improve and, as a result, fish populations will also improve. 

Examination of the data used in each of these reports, however, shows that there is little, if any, 
scientific basis for the claim that additional flows will enhance declining fish populations. Key findings 

are: 

1. The data used to support the claim that additional flows will enhance fish populations compares 
a wetter period (1956-1987) with a drier period (1988-2003). This inva lid comparison of periods 

with very different hydrology is a fundamental flaw in the claim that increasing flows through 
the Delta will result in increasing fish populations. 

2. Moreover, the constantly changing nature of the operations of the federal Central Valley Project 
(CVP) and the State Water Project (SWP) during the period from 1988-2003, as well as the fact 
that Delta outflow requirements increased during that period, make it difficult to conclude that 
a lack of flows is responsible for the decline in De lta fisheries. 

3. A comparison of Delta fish population with water use in the Sacrame nto Valley shows that there 
appears to be no relationship between that water use and fish populations. 

Relating Delta Smelt Indell. to X2 Position, Delta Flows, and Water Use - December 15, 2011 
Page 1 of 10 



Taken together, all of these factors suggest that the decline in Delta fisheries is the result of factors 
other than flow. 

Both the SWRCB and the DFG reports advocate modifying instream flows in the Delta and its tributaries 
so as to more closely mimic t he natural hydrograph (i.e . streamflows occurring prior to 1850). A 
"natural hydrograph" means that hydrology will mimic the variability that occurred prior to the 
construction of the CVP and SWP. This variability included both wet and dry years. Examination of the 
data discussed above, however, ind icates that both reports are - in fact - advocating not a natural 
hydrograph but, rather, that the Delta and its tributaries be operated so that every year mimics a wet or 
above normal year. If the fundamen tal concept beh ind the "natural hydrograph" claim is correct, then it 
is likely that it is just as harmful to fish species for every year to be a wet year as it wou ld be if every year 
were a dry year. 

l astly, examination of the hydrologic data for the Delta leads to the strong conclusion that hydrology is 
not destiny. The continuing decline in fish populations, notwithstanding continuing regulatory 
adjustments to project operations through increasing Delta outflow requirements, strongly suggest that 
there are other factors at play. Specifically, as described in depth by Dave Vogel in his April 2011 report 
entitled Insights into the Problems, Progress and Potential Solutions for Sacramento River Basin Native 
Anodromous Fish Restoration, it appears that predation (particularly by non-native species) and habitat 
degradation in the Delta is likely a major problem for Sacramento Rive r basin anadromous fisheries. In 
addition, there may be alternative ocean harvest methods that could increase the reproductive capacity 
of Sacramento River basin anadromous fisheries. The data presented in this report make it cleari 
however, that increasing Delta outflow by means of X2 is not likely to reverse population declines in 
anadromous fisheries. 

COMPARING HYDROlOGIC PERIODS DURING SPRING PERIODS 

The SWRCB Delta Flow Report (at pages 104-106) compares average net Delta outflow for the January 
th rough June period from 1956-2009. The report then concludes that the "step-decline in the 
abundance X2 relationship that occurred after 1987 for many of these species ... leads to uncertainty 
regardingthe future response of these species to elevated floWS." (po 107). Notwithstanding this 
caution, the report concludes that such elevated flows "are necessary to protect public trust resources 
and that the current flow regime has harmed native species and benefited non-native species." (p. 108). 
Figure 1, below, contains "Figure 14, Net Delta Outflow Exceedance Plot - January through June" from 
page 106 of the SWRCB August 3, 2010 report titled : Development of Flow Criteria for the Sacramento
San Joaquin Delta Ecosystem, prepared pursuant to the Sacramento-San Joaquin Delta Reform Act of 
2009. The line representing "Actual" flow for the 1956-1987 period is above the line represent ing the 
1988-2009 period, indicating flow during the 1956-1987 period was greater. Average net Delta outflow 
during the 1988-2009 period was approximately 5,000 cfs less than during the 1956-87 period, which 
means that during the 1956-87 period there was approximately an additional 1.7 million acre-feet of net 
Delta outflow (5,000 cfs)( 1.98 af/cfs x 180 days) than during the 1988-2009 period. 

Relating Delta Smelt Inde)( to X2 Position, Delta Flows, and Water Use - December 15, 2011 
Page 2 of 10 
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Figure 1- Net Delta Outflow Exceedance Plot from SWRCB Report Page 106 

Figure 2 shows probabilities of exceedance of historical ("actual" ) average Delta outflow fo r the 
DAYFLOW period of record (1930-2008) during January through June and the average Delta outflow for 
the periods 1930-1955, 1956-1987, 1988-2009, and 2000-2009. As in Figure 1, the 1988-2009 period is 
substantially drier than the 1956-1987 period. 

Figure 2 - Average January - June Historical Net Delta Outflow from 1930 - 2009 

Figure 3 shows, for the January*June period, probabilities of exceedance of average unimpaired Delta 
outflow for the 1930-2003 period of record and the average unimpa ired Delta outflow for those months 
during the component periods 1930*1955, 1956-1987 and 1988-2003. Unimpaired flow is runoff that 
would have occurred had water flow remained unaltered in rive rs and st reams instead o f stored in 
reservoi rs, imported, exported, or diverted. The data is a measure of the tota l water supply available for 
all uses after removing the impacts of most upstream alterations as they occurred over the years; 
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therefore, all variat ion in this data is due to natural causes. Although DWR has est imated unimpaired 

Delta outflow for the period of 1922-2003, this comparison uses the period after 1930 to be as 
consistent as possible with the DAYFLOW period. 

Comparison of unimpaired flow for these various periods demonstrates va riations due to hydrology 
alone, without human influence . Differences in the exceedance plots between the 1956-1987 and the 
1988·2003 are solely due to natura l variation in hydrology and cannot be attributed to project 

operations or water use. 

As can be seen in the unimpai red flow chart in Figure 3, the 1956-1987 period was wetter than t he 

average for the entire 1930-2003 period and was also generally wetter than the post-1988 period. On 
average, unimpaired Delta outflow during the January to June period during 1956-1987 seems generally 
to have been about 4,300 cfs greater than average January to June Delta Outflow during the period from 
1988-2003. This means that, for the January-June period under unimpaired conditions, an average of 
about 1.5 million acre-feet more water wou ld have flowed out of the Delta during t he 1956-1987 period 
than during the 1988·2003 period. A flow difference of this magnitude can change X2 location and 
influence any conclusions based on this data. Thus, the decline in the abundance-X2 relationship that 
occurred since 1987 is probably due, in significant part, to the fact that this period was substantially 
drier than the 1956-1987 period. 

Figure 3 - Average January - June Unimpaired Net Delta Outflow from 1930 - 2003 

COMPARING HYDROLOGIC PERIODS DURING fAll PERIODS 

In discussing the proposed fall X2 action, the 5WRCB Delta Flow report states that " the average position 
of X2 during fa ll has moved upstream, resulting in a corresponding reduction in t he amount and location 
of suitable abiotic habitat." (p. 108). The report then refers to a period since 1987 and particularly since 
2000 during which the fall X2 has moved upstream. (p. 109). The_ report cont inues by using data from 
1960·2010 (report Figure 15) and data from 1956-2008 (report Figures 16-18). (pp. 110-112). 
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Again, these data seem largely to reflect the contrast between a relatively wet period from 1956-1987 
and the relatively drier period since 1988. Figures 4, 5, and 6, below, compare average unimpaired 
Delta outflow for September, October and November, respectively. In each of those months, the period 
from 1956·1987 was substantially wetter than the long-term average (1930-2003) and very much wetter 
than the period from 1988 to 2003, Again, unimpaired flow is used for this comparison to demonstrate 
the differences due to hydrology alone, without human influence. 

The purpose of these charts is to illustrate the importance of using representative periods when 
comparing fish abundance. Only if two periods being compared have the same hydrology can one 
attribute the increase or decline in abundance to factors other than hydrology (e,g., changes in exports, 
introduced species, etc.). 

From a policy perspective, these data cast significant doubt on the efficacy of a proposed fall X2 action. 
Implementation of the fait X2 action is based on the concept that there have been man-made changes in 
project operations (perhaps to increase exports) since 1987 and that part of the suite of actions needed 
to restore De lta fisheries is the reversal of those changes. However, if the upstream movement of X2 
during the fait since 1987 is largely a reflection of drier hydrology during the post-1987 period and if the 
goal of Delta restoration efforts is to replicate "natural" conditions to the extent feasible, then "fixing" 
natural hydrology may be a welt·intentioned, but counter-productive, action that diverts attention from 
the actual causes of declining Delta smelt populations, such as invasive species or other ecosystem 
stressors of the type identified in the Vogel report referred to earlier. Attempting to impose historical 
wet·year hydrology on the Delta and its tributaries in alt years also could severely reduce the amount of 
cold water available to support the needs of sa lmon and steelhead in Delta tributaries at important 
times of the year, 

Figure 4 - Average September Unimpaired Net Delta Outflow from 1930 - 2003 
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Figure 5 - Average October Unimpaired Net Delta Outflow from 1930 - 2003 

Figure 6 - Average November Unimpaired Net Delta Outflow from 1930 - 2003 

The USEPA's Advanced Notice of Proposed Rulemaking ("ANPR" ) concludes that the " low sa linity zone in 
the fall has moved upstream, especially after 2000_" (p_ 53). This statement is almost identical to the 

statement in the SWRCS's 2010 Delta Flow Report and is subject to the same criticism: it compares a 
wetter period (1956-1987) with a drier period (1988-2008) and attempts to draw conclusions regarding 
the status of delta smelt without acknowledging that the species is likely to do more poorly in a drier 

Relating Delta Smelt Index to X2 Position, Delta Flows, and Water Use - December 15,2011 
Page 6 of 10 



period. Similarly, the ANPR states there has been a "dramatic decline in the variability of the location 
(and therefore the extent) of low salinity habitat." (p . 53). The ANPR also states "In the late 1990's, the 
median areal extent of this low salinity estuarine habitat was about 9000 hectares in the fall; since 2000, 
that habitat declined by about 78 percent." {p.S2). This statement compares a few very wet years in the 
late 1990's to a drier period that contains a mix of year types, including several very dry years, to 
conclude there has been a 78 percent decrease in habitat. The decline is in part due to hydrology, but 
may also be due to changes in regulatory standards. The increased Delta outflow requirements in the 
spring contained in SWRCB 0 -1641 have mandated increased reservoir releases during the spring 
months and lower upstream reservoir storage during the summer and fall period. This reduction in 
upstream reservoir storage has resulted in decreased reservoir releases during fall months. which in turn 
has resulted in X2 moving upstream in the fall. In other words, the ANPR is correct to note that the 
location of X2 during the fall has moved upstream since the year 2000; the ANPR, however, fails to 
understand and acknowledge that the cause of that upstream movement is the requirement for 
increased spring Delta outflow contained in 0 1641 as well as dry conditions throughout California. 
The lesson here is that it is Important to recognize that measures to benefit one life stage or one 
species can have unintended effects on other life stages or other species. 

Figure 7, below, contains the average X2 location during the months of September, October, and 
November for the period of 1930 - 2008. The average Xl location presented in the ANPR's Figure E on 
page 54 displays X210cations for the period from 1967 - 2008. Figure E implicitly uses the late 1960's 
and early 1970's as the baseline against which to evaluate subsequent changes in X2 locations, and 
concludes that X2 has moved substantially upstream over time. However, as can been seen in Figure 7, 
analyzing X2 pOSition for the entire period of record (1930-2008) leads to a different a conclusion. The 
periods before and after the 1967-1975 period are drier, therefore this period should not be used as a 
baseline from which to draw conclusions. The entire period of record should be used to better 
understand how the system has changed. In the earlier period from 1930 to the early 1940's, before the 
Projects began operation, X2 position during the fall was farther upstream. When the Projects began 
operation, releases were made to satisfy instream flow requirements and Delta requirements causing 
Fall X2 to move downstream. The "natural" position for X2 during fall months is farther upstream than 
has occurred since the Projects began operations and releasing water to comply with environmental 
flow requirements. Because the delta smelt index is not available prior to 1967 it is not possible to 
determine if there is a relationship between fall X2 and the delta smelt index . 

The consequence of these errors is that many of the effects that both the SWRCB's 2010 Delta Flow 
report and the USEPA's Advanced Notice of Proposed Rulemaking have attributed to reduced Delta 
outflows are, to a substantial extent, actually reflections of the variations in the natural hydrology of the 
Delta watershed since the late 1980's. It is not clear what is actually causing that change in hydrology or 
whether it will continue. What is dear is that the pre-lg87/post -1987 comparison that has been used to 
justify both proposals for increased Delta outflows during the springtime and the proposed faU X2 action 
is a comparison between a relatively wet period and a relatively dry period. 
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Figure 7 - Average September Through November X2 Location and Delta Smelt Index 

CHANGES IN SACRAMENTO BASIN FLOWS AND DIVERSIONS DURING THIS PERIOD 

Figure 8 shows Sacramento Va lley irrigated acreage and combined annual diversions of water by t he 
eight largest Sacramento River Settlement Contractors (SRSCs) for the period 1964 to 2008. Together, 
these eight diversions comprise about 90 percent of tota l settlement contract diversions in the 
Sacramento River Basin. These data indicate, that despite hydro logic variability, irrigated acreage has 
not increased and diversions by the SRSCs, while fairly consistent from year to year, have declined 
slightly over the past twenty to thirty years. This decline is probably due to changes in cropping mix, 
increased irrigation efficiency, and cultural practices. 

Figure 9 contains a chart of historica l diversions and consumptive use produced by the state's 2007-
2008 Delta Vision Task Force . The data on the bottom of the bar chart is labeled "Estimated Sacramento 
Va lley agricultural consumptive use of applied wate r + urban demand." This chart shows that upstream 
wate r use has been fairly constant over the past 40+ years. 

Figure 10 shows the historical Delta smelt index from 1967 to present, Sacramento Valley irrigated area, 
and annual diversions by the Sacramento River Settlement Contra ctors. During the period between 
1967 and 1980, the Delta smelt index varied significantly. During the 1980's, the Delta smelt index was 
largely stable, but relatively low. During the 1990's, the Delta smelt index was quite variable, but with 
little relation to hydrology. Since 2002, the Delta smelt index has been very low. This va riabi lity 
presents a clear contrast with Sacramento Valley irrigated area and diversions by the Sacramento River 
Settlement Contractors, which - as noted above - have been fair ly consistent over the 40+ year period. 

In summary, the available data indicate that the populations of the fjsh species that have been the focus 
of Delta restoration and recovery efforts for the past fifty years have been quite variable . There may be 
some relationship for some species to hydrology (e.g., the very low levels of Delta smelt during the 
1976-77 drought) but those relationships are, at best, unclear. What is clear is that there does not 
appear to be a relationship between populations of Delta smelt and Sacramento Va lley irrigated area or 
diversions by the Sacramento River Settlement Contractors, which were quite consistent over that 
period. 
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Figure 8 - Sacramento Valley Irrigated Area and Annual CVP Settlement Contract Diversions 

Figure 9 -Delta Vision "Revised Figure 7b - Historic Diversion from the Delta" 
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Figure 10 - Sacramento Valley Irrigated Area, Annual CVP Settlement Contract Diversions, 
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ro atNanee Ihe economic, social and enVironmental Of Northern California 
by enhancing and preserving rfle waler righls, supplies and water Quality. 

Apri l 25, 2011 

VIA ELECfRONIC MAIL 

Federal Rulemakin Porlal 
www.regulations.goY 
Docket No. EPA-R09-0W-2010-0976 

Erin Foresman 
United States Environmental Protection Agency 
7S Hawthorne Street 
San Francisco, California 94105 

Re: Advanced Notice of Proposed Rulemaking - Water Quality Challenges in the San 
Francisco Bay/Sacramento-San Joaquin Delta Estuary 

Dear Ms. Foresman: 

The Northern California Water Association ("NCWA") has reviewed the Advanced Notice of 
Proposed Rulemaking - Water Quality Challenges in the San Francisco Bay/Sacramento-San 
Joaquin Delta Estuary (the "ANPR") that was issued by the United States Environmental 
Protection Agency ("USEPA") in February. 

NCWA represents 57 agricultural water districts and agencies, private water companies, and 
individual water rights holders with senior rights and entitlements to the surface waters of the 
Sacramento Valley. NCWA's members a lso have overlying and appropriative water rights to 
groundwater resources in Northern California, from the Northern reaches of Shasta County to 
Sacramento County, from the edge of the Sierra Nevada Mountains in El Dorado County to 
Glenn County which extends to the Coast range. NCW A is committed to advance the economic, 
social , and environmental sustainability of the Sacramento Valley by enhancing and preserving 
its water rights, supplies, and water quality for the rich mosaic of farmlands, cities and rural 
communities, refuges and managed wetlands, and meandering rivers that support fisheries and 
wildlife. NCWA has the following comments in response to questions 2 and 4 posed on page 56 
of the ANPR 

Question 2: Could the frequency, area, andlor duration of low salinity habitat be changed so as 
to achieve ecosystem benefits for the suite of spec ies that use the low salinity zone? If so, how? 

susra;nabihry 



Is historical data on inter- or intra- annual frequency of variability the best basis for setting goals 
or are there other bases that could be used? How might climate change impacts, including sea 
level rise, affect the size, frequency, and duration oflow salin.ity habitat? 

Answer: 

The short answer is that new water quality requirements concerning the low salinity zone would 
be unlikely to achieve ecosystem benefits because the historical data demonstrates that natural 
hydrology - and , in particular, trends duri ng wet and dry cycles - are the primary driver of low 
salinity habitat' s characteristics. Analyses that focus on differences between fish populations 
during parts of the 1956-1 987 period and during later periods as a basis for new regulatory 
standards ignore the fact that the 1956-1987 period was relati ve ly wet and therefore compare 
apples to oranges. 

In answering this question, it is important to understand the context for the low sa linity zone in 
the Delta. Recently, the Delta Stewardship Council, using data from the California Department 
of Water Resources, estimated total water use in the Sacramento Ri ver Hydrologic Region at 
23.5 million afy in 2005. Of that total, 820,000 afy or about 3.5% was used in the urban sector, 
7.9 million a(y or about 33.6% was used in the agricultural sector, and 14.8 million afy or about 
63% was used in the environmental sector. A copy of this estimate is enclosed as Figure 1. 
Thus, any additional flows needed to move the low salinity zone seaward are likely to have the 
effect of reducing agricultural production and/or adversely affecting the many terrestrial species 
that use agricultural lands and wild li fe refuges for habitat. The ANPR s hould recognize thi s 
effect and any future proposals by USEPA must acknowledge and analyze such e ffects and 
mitigate for the effects of such actions on the Pacific Flyway and other import'ant natural 
resources. 

The ANPR notes (on page 53) that the "' low salinity zone in the fall has moved upstream. 
especially afte r 2000." Based on this conclusion, the ANPR requests comments on the potential 
adoption of a fall X2 standard. 

The ANPR assumes that the reason that the low salinity zone has moved upstream since 2000 
has something to do with the operation of the state or federal water projects andlor other human 
activities. However. examination of the unimpai red net Delta outflows during the fall period 
shows that the period since 2000 has been drier than earlier periods. and particularly was drier 
than the period between 1956 and 1987. USEPA should not set regulatory standards that re flect 
an attempt to create wet-year conditions during all water year types. 

Figure 2 shows the probabil ities of exceedance of average unimpaired net Delta outflow from 
water years ("WY") 1930-2003 during September, including the periods from WY I930- 1955, 
WY1956-87, and WYI 988-2003. ' As can be seen, average monthly September flows during the 

Unimpaired net Delta outflow data arc based on DWR California Central Valley Unimpaired Flow Data, 
Fourth Edition dataset, which estimates daily unimpaired Delta outflow from 1922 to 2003 . More recent data are 
not available. Unimpaired flow is runoITthat would have occurred had water flow remained unaltered in streams 
and ri vers instead of being stored in reservoirs, imported, expon ed or divened. These data measure the total water 
supply available for all uses after removing the impacts of most upSlrcam al terations as they have occurred over the 
years; there fore, all variations in these data are due to natural causes. 



WY 1956-87 period were: ( I) consistent ly greater than the average monthly flows from WY 
1988-2003 period; (2) consistently greater than the WY 1930-2003 period; and (3) particularly 
greater than the WY 1930-1955 period. Put otherwise, in the driest 70 percent of years, average 
monthly flows during September in WY 1988-2003 were approximately 1,100 efs less thim 
average monthly flows during September in WY 1956-87. This 1, I 00 efs difference translates to 
approximately 65,000 acre-feet more water being dedicated naturally to D.e lta outflows in the 
month of September alone during WY 1956-87. Thus, flows during the WY 1988-2003 period 
were approximately 20% drier than those during WY 1956-87, which also was wet relative to the 
fu ll WY 1930-2003 period of record. The ANPR does not acknowledge, as it should, that the 
reduction in unimpaired flows is purely a function of a drier hydrology. The AN PR also does not 
acknowledge, as it should, that the fi sh sampling operations on which many correlation analyses 
are based began during the WY 1956-1987 wet period and, accordingly, any analysis that 
indicates that declines from initial fi sh sampling results justify new regulatory standards 
implicitly reflects a bias in favor of applying wet year conditions to conditions in all year types. 
USEPA should revise the ANPR to reflect these data before proposing any rule that might 
implement a fa ll X2 action. 

As part of its reconsideration of the ANPR, USEPA should also more thoroughl y evaluate the 
data supporting a fall X2 standard, particularly the "predictive nature of the relationship 
[between X2 and delta smelt habitat] for delta smelt abundance." (ANPR, p. 55.) Figure 3 
shows the average September-November X2 location over time as compared to the Delta Smelt 
Index. During the period from 1985 to 2008, as an example, the fall X2 was generally within a 
range between 80-95 kilometers from the Golden Gate Bridge. The Delta Smelt Index during 
that period varied from almost zero to more than 1,100. The data accordingly show little 
correlation between delta smelt populations and fa ll X2. in addition, as noted above, there 
appear to be no data to indicate what the Delta Smelt Index was during the WY 1930-1955 dry 
period that preceded the WY 1956-1987 wet period when delta smelt sampling began. In light 
of these factors , it is at best premature for USEPA to adopt or propose any fonn offall X2 
standard. 

New A is not the !irst organization to recognize that there is a lack of logic and science at the 
heart of the fall X2 proposal. To its credit, the ANPR cites, at page 55, a number of studies that 
question the nature of the relationship between fa ll X2 and delta smelt abundance. NCWA urges 
USEPA to work with scientists to better evaluate the relationship, if any, between Delta outflow 
and delta smelt abundance before proposing any fall X2 measure. 

Question 4: Would changes in water system operations to move X2 seaward in the fall adversely 
affect the reservoir storage needed to conserve sahnonid fi sh spawning and other designated uses 
in the watershed? If so. under what conditions? 

Answer: 

Yes. Changes in water system operations to move X2 seaward in the fall would adversely affect 
reservoir storage needed by salmonids in most years. The National Marine Fisheries Service has 
indicated that there should be a minimum of2.4 mi llion af of carry-over storage at Shasta 
Reservoir in order to protect spawning and rearing habitat. Figure 4 evaluates the effects of 
various proposals made last year to the Cali fornia State Water Resources Control Board 



(SWRCB) as part of its Delta Flow proceedings on such carry-over storage. Figure 4 shows that 
under Water Right Decision 1641 , carry-over storage would exceed 2.4 mi llion af in about 80% 
of years, while under the current Biological Opinions, carry-over storage would exceed 2.4 
million afin about 75% of years. By contrast, most of the proposals made to the SWRCB would 
reduce carry-over storage substantially, so that it would only exceed 2.4 million afin 
approximately 25% of years. During the SWRCB's 2010 Delta flow criteria proceeding, many 
ofNCWA members presented evidence concerning the very significant impacts that new X2 
standards requiring more Delta outflow could have on not only storage levels in Shasta Reservoir 
on the Sacramento River. but also Folsom Reservoir on the American Ri ver and Orovi lle 
Reservoir on the Feather River. This evidence demonstrates that such new X2 standards could 
dramatically reduce reservoir storage levels, which would have the potential to decimate 
salmonid populations throughout the Sacramento River system. This testimony, as presented by 
Walter Bourez of MBK En ineers. is available on-l ine at 
www.waterboards.c3. l ov!waterrights!w3terissues! ro.rams!bavdeltaJdeIL.lnow!sywu.shlml 
along with all exhibits to that testimony. 

CWA strongly urges USEPA to reject any proposed changes in water system operations that 
would have such an adverse effect on the many species that are listed as either threatened or 
endangered under the federal Endangered Species Act. If USEPA chooses to otTer suc-h a 
proposal, NCWA notes that section 2(c) of the Endangered Species Act requires USEPA and 
other federal agencies to cooperate with NCWA's member agencies in the management of water 
resources in the Sacramento Valley. 

9J? 
Very truly yours, 

David J. Guy 
President 

Attachments: 

Figure I : Delta Stewardship Council Slide: Environmental, Agricultural and Urban Water 
Use Compared (2005) 

Figure 2: A verage September Unimpaired Net Delta Outflow from 1930 - 2003 
Figure 3: Average September - November X2 Location and Delta Smelt Index 
Figure 4: Shasta Lake Carryover Storage 
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Figure 2 - Average September Unimpaired Net Delta Outflow from 1930-2003 

Figure 3 - Average September - November X2 Location and Delta Smelt Index 
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SOMACH SIMMONS & DUNN 
A PROFESSIONAL CO RPORATION 

ATTOR NEYS AT LAW 
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SO ...... C;H LAW . eO'"' 

Apri l 25,20 12 

Via Electronic Mail and Hand Delivery 

Jeanine Townsend , Clerk to the Board 
State Water Reso urces Control Board 
1001 I Street . 241h Floor 
Sacramento, CA 958 14 
cOllllllentleuersJ1 walerboards .ca .gov 

Re: Sacramento Va ll ey Water Use rs' Comment Letter - Bay -Delta Plan 
Supplemental Notice of Preparation - Comprehensive Rev iew 

Dear Ms. Townsend: 

These comments are submitted on behalf of the parties li sted on Exh ibit I attached 
hereto. and coll ecti vely referred to herein as the Sacramento Va lley Wa ter Users or SVWU. The 
SVWU appreciate thi s opportun ity to provide these comments pursuant to the State Wate r 
Resources Control Board ' s (SWRCB) January 24,2012 Supplemental Notice of Preparation 
(NOP) and Not ice of Scopi ng Meeting for the Update and Implementat ion of the Water Q ual ity 
Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Est uary (Bay-Delta Plan): 
Comprehensive Review. 

A. General Background 

The NOP explains that the "Bay-Delta Plan identifies beneficial uses of the Bay-Delta. 
water quality objectives for the reasonable protection of those beneficial uses, and a program of 
implementation for ach ieving the water quality object ives." (NOP at p. 2. emphasis added.) One 
of the purposes of the NOP is to "seek input on sign ificant environmenta l issues , reasonable 
alternatives, and mitigation measures that shoul d be addressed in the SED IS ubstitute 
Environmental Document I .... " (Jd. at p. 4.) The NOP includes a Project Description, which 
states as fo llows: 

The proposed Project incl udes review of potential modifications to current 
objectives included in the 2006 Bay-Delta Plan, the potentia l establi shment of 
new Objectives. and modifications to the program of implementation ~or those 
objectives. The proposed project also includes potential changes to the 
monitoring and special studies program included in the 2006 Bay-Delta Plan. The 
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proposed Project does not inelude amel1dmellf.}' to water r{ghrs and other 
measures to implement a revised Bay-Delta Plan. A .}'eparate En virolll1lelllal 
Impact Report will be prepared for these acrioflS. As noted above , a separate 
SED is being prepared to address updates to the waler quality objectives for the 
protection of southern Delta agricultural beneficial uses; San Joaquin River flow 
objectives for the protection offi sh and wild li fe beneficial uses; and the program 
of implementation for those objectives. (ld. at p. 6. emphasis added .) 

According to the SWRCB, its issuance of the NOP "starts the process of soliciting 
information to inform the next phase of the State Water Board's comprehensive Bay-Delta Plan 
update." (See SWRCB's January 27, 2012 Fact Sheet.) The SVWU submit these comments 
based upon thi s characteri zation of the process by the SWRC8. 

8. Summary of Key Comments 

As a fundamental premise , the SWRCB 's development of any new water quality 
Objectives for its Bay-Delta Plan update must be reasonable . As detai led below, implementing 
water quality objecti ves for Delta outflow and Sacramento River inflows based on 40% or 50% 
of unimpaired flows would be unreasonab le because implementing such objectives would cause 
severe hydrologic, environmental and water supply impacts. If the SWRCB were to propose 
new Bay-Delta water quality objectives based upon such percentages of unimpaired flows, then 
the Cali fornia Environmental Quality Act (CEQA) would require the SWRCB to analyze many 
significant environmental impacts that would occur in numerous resource categories. Moreover . 
state-of-the-art streamflow requiremems already govern the major rivers in the Sacramento 
Valley. Because these streamflow requirements have been developed largely to integrate fi shery 
protection and water supplies , CEQA would req uire the SWRCB to at least analyze a reasonable 
alternative of establi shing any new water quality objectives concerning Bay-Delta strea~tlow s 
based upon the Delta inflows produced by existing streamflow requirements for the Sacramento 
Va lley's rivers. 

C. California EllvirolllnentaJ Quality Act Compliance Issue.}' 

I. Environmental Review of the Proposed Bay- Delta Plall Update Is Premalllre 
Because rhe SWRCB Has Not Adequately Defi ned the Project 

CEQA requires that an NOP include a description of the project that will be the subject of 
environmental review. as wel l as a summary of the probable environmental effects of the project. 
(CEQA Guidelines, § 15082 subds. (a)( I)(A) ,(C).) The purpose of soliciting comments on an 
NOP is to receive in put regarding the significant environmental issues, alternatives, mitigation 
measures and range of act ions that need [0 be explored in the environmental document. and to 
bring together and resolve the ('.oncems of affected federa l, state. and loca l agencies. (CEQA 
Guidelines , § 15083 subd . (a).) In order for the publ ic to provide meaningful comments on the 
scope of the environmental document, the project descript ion must provide an adequate 
explanation of what the project is intended to do , and what changes the public can expect as a 
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result of adopting the project. An "accurate, stable and fi nite project description is the sine qua 
non of an informati ve and legally suffi cient EIR ." (San Joaquin RaptorlWildJife Rescue Ce1l1er 
v. COIlIiI)' o/Stanislaus (1994) 27 Cal.App.4th 713,730.) 

Contrary to thi s requi rement , the proposed project has not been full y or clearly defined in 
the NOP. For example. the NOP states: 

Specif ica ll y, the Sta te Water Board seeks input and informat ion to support 
whether the water quality objectives and associated program of implementation 
di scussed above should be modified or whether they should remain the same. In 
particular, the State Water Board seeks input and information to support whether 
Delta outflows. Del ta inflows. and water project operational constraints should be 
increased, decreased , or remain the same. (NOP at p. 4.) 

The NOP also states, 

In addition to the issues identified in the 2009 Staff Report . the State Water Board 
will also consider other potential changes to the Bay-Delta Plan that were not 
specificall y addressed in the report . including issues that are identi f ied through the 
scoping process. The State Water Board may al so consider information that is 
produced as part of the Bay Delta Conservation Plan (BDCP) currently being 
developed. (Id. at p. 3.) 

It is unclea r, however, what specific information from the BDCP the SWRCB in tends to consider 
regarding potential changes to the Bay-Della Plan . It appears the SWRCB is using the NOP, as 
we ll as the ongoing BOCP process, to develop the project description for its update to the Bay· 
Delta Plan. Without complete and accurate information about the project now . it is very difficull 
for the public to provide meaningful and complete comments about the ra nge of issues that must 
be evaluated , especiall y alternati ves and mitigati on measures. As a result , it is premature for the 
SWRCB to request comments on the scope and content of an environmental document for the 
Bay· Delta Plan update. After the project is adeq uately defined and described , the SWRCB 
shou ld issue a new NOP. The SWRCB should . therefore. treat the curre nl NOP as only the first 
step towards developing a project description that will be circulated to the public by means of a 
second - and lega lly adeq uate - NOP that will properly commence the CEQA process. 

2. The SWRCB's Approach 10 Updating the Plan and Associafed EnvironmelllaJ 
Review Improperly Segments the Analysis of Environmental Effects 

On February 13.2009 the SWRCB issued its initial. underl ying NOP for this proceeding 
to update the Bay. Delta Plan . In the February 13 . 2009 notice, the SWRCB stated that it would 
stage components of its environmental review of the Bay-Delta Plan . and the environmental 
review for potential changes to water ri ghts and other measures needed to implement any 
revis ions to the Bay-Delta Plan. by preparing more than one environmental document. That 
ea rli er NOP indicated the work could be completed in four stages: 
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I . Bay-Delta Plan review and update of the San Joaquin River flow and southern 
Delta salinity objectives and their program of implementation ; 

2. Amendment of water rights and other measures to implement the San Joaqui n 
River flow and southern Delta salinity objectives; 

3. Review and update of other components of the Bay-Delta Plan and their 
program of implementation; 

4 . Amendment of water rights and other measures to implement other 
components of the Bay-Delta Plan . 

The February 2009 notice stated that the proposed Project would include both : I) the 
review and update of water quality objectives, including flow objecti ves, and the program of 
implementation in the Bay-Delta Plan; and 2) changes to water ri ghts and water quality 
regulation consistent with the program of implementation. However, at that time, the SWRCB 
only requested comments from responsible and trustee agencies and interested persons 
concern ing the scope and content of the envi ronmental information to be included in the 
environmental eva luation of the documentation relating to the southern Delta salinity and 
San Joaquin River flow objectives and their implementation. A separate environmental 
document is being prepared for that element of the Bay-Delta Plan upda te . Now, the latest 
supplemental NOP states that the SWRCB will defer consideration of changes to water rights 
and other uniden tifi ed measures necessary to implement the project. I This piecemeal approach 
to environmental review of the Bay-Delta Plan update is fl awed . and precludes meaningful 
analysis or consideration of the potential range of environmental effects associated with the Plan . 

CEQA defi nes "project" as " the whole of an action , which has a potentia l for res ulting in 
a physical change in the envi ronment .... " (CEQA Guidcl ines , § 15378 subd . (a).) CEQA does 
not permit an agency to conceal potential environmental impacts by focusing separately on 
isolated parts of an overa ll action. (Ibid.; City of Sacramento v. State Water Resources Control 

lh Bd. (1992) 2 Cal.App.4 960, %9 lwater board 's consideration of rice pesti cide plan must 
add ress environmental effects of steps requi red to implement plan I; BozulIg 1'. Local Agency 
Formation COlllm 'n ( 1975) 13 eaJ Jd 263.283 .) Here, the project is the entire process required 
to deve lop and implement flow criteria, including changes to water rights ident ified in the NOP. 
(City of Sacramento v. State Water Resources COil/rot Bd, supra; see also Cil)' of Arcadia v. 
State Water Resources Control Bd. (2006) 135 CaI.App.4!h 1392 , 1395- 1396 I rejecting water 
boa rd 's functi onal equivalent document for water quality regulatory plan for fa ilure to consider 
reasonably fo reseeable environmental effects of actions required to implement planl .) 

I The NOP states: "The proposed Project includes review of potential modifications to current objectivcs included in 
the 2006 Bay- Delta Plan , the potential establishment of nelV objccth'cs, and modificat ions to the program of 
impkmentation for those objectives . The proposed project also includes potcntial changes to the moni toring and 
special studies program included in the 2006 Bay-Delta Plan . The proposed Project does I/or il/c/ude amendmellfS 10 
warer rights and orher measures to implemem a revised Bay-Delta Plall ." (NOr at p. 6, ('mphasi s added .) 
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The decision to segregate environmental review of the various elements of the Plan 
violates CEQA's mandate that an E1R evaluate the whole of an action that is likely to have 
environmenta l effects, including action that is a reasonably foreseeable consequence of the initial 
project , if the subsequent phases of the project or other action will change the scope or nature of 
the project's environmental effects . (Laurel Heiglus Improvement Ass" v. Regents 0/ V niv . 0/ 
Cal. ( 1988) 47 Cal.3d 376, 396.) Here , the NOP describes several processes to update the Plan , 
each of which tackles part of the Plan update, and improperly proposes to conduct separate 
environmental review of the various elements of the Plan . 

One of CEQA 's basic purposes is to inform government decision-makers and the public 
about the potential significanl environmental effects of proposed projects. (CEQA Guidelines, 
§ 15002(A)( I): Citizells of Goleta Valley v. Board of Supervisors ( 1990) 532 Cal.3d 553 ; wltrel 
Heights Improvement Assn v. Regellls a/Univ. o/Cal. , supra.) " IAI paramount consideration is 
the right of the public to be informed in such a way that it can intelligenlly weigh the 
envi ron mental consequences of any contemplated action and have an appropriate voice in the 
formulation of any decis ion." (Environmental Planning and In/ormation Cemer v. County 0/ 
EI Dorado (1982) 131 CaIAppJd 350, 354.) Without a clear description of the range of 
activities that are reasonably foreseeable and necessary to implement the Plan update, it is 
impossible to adequately assess the range of potential environmental effects. Accordingly, the 
SWRCS 's proposed phased environmental review for its Say-Delta Plan update would not 
comply with CEQA. 

D. The SlVRCB 's Development a/Water Qualiry Objectives Must Be Rea<;onable 

Protection of water quality in California is governed by the Porter-Cologne Water Quality 
Control Act , Water Code section 13000 et seq . (Porter-Cologne). A fundamental premise of 
Porter-Cologne is that water quality regulation must be reasonable. (See, e.g. , Waf. Code, 
§ 13000.) The SWRCS is empowered to adopt Water Quality Control Plans (also known as 
Sasin Plans), which must include: beneficial uses of the waterbodies in the region; water quality 
objecti ves (WQOs) to reasonably protect the beneficial uses; and a program of implementatio'n 
for the WOOs. (Wat. Code, §§ 13050(h) , 0), 13 170, 13241, 13242.) In formulating a water 
quality control plan , the SWRCB seeks " 10 attain the highest water qual ity which is reasonable . 
considering all demands being made and to be made 0 11 waters of the state and the values 
involved." (Wat. Code . § 13000, emphasis added.) 

WQOs are defined as, "the limits or levels of water quality constituelHs or characteristics 
which are established for the reasonable protection a/beneficial uses of water or the prevention 
of nuisance within a specific area.,,2 (Wat. Code, § 13050(h), emphasis added .) When 
establi shing WQOs. the state must consider a se ries of factors , including economics. 
anainability . and other public interest factors. (See Wat. Code , § 13241 .) As the SWRCS's 

2 Beneficial usc;:s may include , but are not limited to. "domestic . municipal. agricullural and industrial supply; 
power generation : recreation; aesthetic enjoyment; navigation: and preservation and enhancement or fish, wildlire . 
and other aquatic resources or preserves:' (Wat . Code , § 13050(f).) 
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Chief Counsel has previously explained, Porrer-Cologne requires that "objectives musr be 
reasonable, and economic considerations are a necessary part of the determination of 
reasonableness." (Memorandum 10 Regional Water Board Executive Officers from William R. 
Attwater, Chief Counsel , State Water Resources Control Board (Jan . 4 . 1994), at p. 3 , emphasis 
added .) In adopting WQOs, the SWRCB must ensure that the WQOs provide for the reasonable 
protection of beneficial uses after considering the factors required by Water Code section J 3241, 
including economics and attainabi lity. (See United Stales v. Stare Water Resources Control Bd. 
( 1986) 182 Cal.AppJd 82 , 109- 11 0 !the SWRCB " is required to ' establ ish such water quality 
objectives ... as in its judgment will ensure the reasonable protection of beneficial uses .. : "1 
(citing Wat. Code, § 1324 1); id. at p. 11 8 Ithe SWRCB shall consider "all competing demands 
for water in determining what is a reasonable level of water quality protection." I.) 

E. Hydrologic Modeling Using the Besl Available I,,/ormotiol/ lndicotes ThaI 
Implemelltatioll of New January-Julie Delta Water Quality Objecfives Reflecting 
50% Or 40% of Unimpaired Flows Would Have Severe Hydrologic Impacts 

The 2010 Delta Flow Criteri a report issued by the SWRCB suggested that current levels 
of Delta flow s are inadeq uate to protect aquatic public trust resources in the Delta , and that fl ows 
in the Delta should approximate 75% of unimpaired Delta outflow from January through June , 
and 75% of unimpaired Sacramento River inflow from November through June. The SWRCB 
stated, at the time that it released the Delta Flow Criteria report, that the report should not be 
used for regulatory purposes, but nevertheless indicated that it would develop future "Delta flow 
objectives with regulatory effect." (See 2010 Delta Flow Report, at p. 16.) In addi tion, 
numerous parties - including the SWRCB itsel f - have embraced the basic concepts that there 
should be additional fl ows in the Delta, and that such Ilows should based on a percentage of 
unimpaired flows. 

Since the SWRCB, and other parties, have conceived of developing water quality 
objectives using the metric of unimpaired flows, the SVWU retained Walter Bourez, of MBK 
Engineers, to analyze the potential effect of a flow regime based on a percentage of unimpaired 
flows. Mr. Bourez's report is attached as Exhibit 2 (hereafter MBK Report) . and incorporated 
herein by reference. 

Mr. Bourez' s analysis began with detennining the average percentages of unimpaired 
Delta outflows that would have occurred in different water-year types if Existing Conditions had 
been in effect during the entire period of hi storical record . Consistent with standard hydrological 
modeling practi ce, Ex isting Conditions are defined by today ' s regulatory requirements, land usc, 
wate r demands, and facilities and are used to establish how the CVP/SWP currently operates.3 

This ana lysis determined that , under Existing Conditions. average January-June Delta outflow 

1 As explained in the MBK Report at I , the Existing Condi tions perce ntage of unimpaired Delta outflow is 
calcu lated by averaging total modeled Delta outfl ows for the period of January through Junc and dividing by the 
average total unimpaired Della outflow over that same period . The Outflows were not calcu lalcd on a month-to
monl h basis for th( ini tial analysis to determine Exi sting Conditions percentage of uni ml)aircd Delta Outflow. 
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over the period of record is about 50% of unimpaired flows and the critical year average Delta 
outflow is about 40% of unimpaired fl ows. 

These average percentages of 50% and 40% of unimpaired flows then were modeled , in 
separate ana lyses, as minimum monthly Delta fl ow requirements, for each month in the January 
through June period , to estimate the hydrological and related impacts that would res ult from 
implementation of such minimum requirements. As such , the MBK Report presents the 
estimated impacts that would occur if the existing average and average critica l year percentages 
of unimpaired Delta outflows during the January through June period - 50% and 40%, 
respectively - were imposed as regulatory minimum Delta outflow requirements /or each 
separate month from January through June . Thi s approach of applying a consta nt percentage of 
unimpai red flow as a requirement for each month from January through June is consistent with 
the SWRCB August 20 10 Delta Row Criteria report and recent analysis performed by the 
SWRCB on certain tributa ri es to the San Joaq uin River as part of its update 10 the Bay-Delta 
Plan 

The overall conclusions regarding the estimated effec ts of implementi ng January-June 
min imum monthly Delta outflow requirements of 50% and 40% of unimpai red flows are as 
follows: 

• Effects to the water system would be severe and would result in the inability to maintain 
viable water system operations. 

• Increase in average annual Delta outflow 
o 50% unimpaired requirement: 1.1 MAF 
o 40% unimpaired requirement: 480 TAF 

• Decrease in Sacramento Basin project reservoir carryover storage 
o Signi ficant reductions in cold water pools under both analys is 
o 50% unimpaired requi rement: 2.2 MAF average reduction 
o 40% unimpaired requirement: 1.1 MAF average reduction 

• Increase in Sacramento Basin groundwater pumping 
o Groundwaler pumping in the 50% scenario: 250 TAF average annual, I MAF 

average in Critical years 
o Groundwater pumping in the 40% scenario: 100 TAF average annual, 400 T AF 

average in Critica l years 

• Neither of these estimated pumping amounts could be sustained, so reductions in 
irrigated acreages would have to occur. 

• Increased groundwater overdraft in export service area 
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• Seasonal changes in river flow and Delta outflow 
o Increases in March through June 
o Decreases in Ju ly through December 
o Impacts to key instream temperature and habitat 

• Regular and multiple violations in existing SWRCB standards and ESA Biological 
Opinion requirements. 

• Severe water supply impacts 
o Impacts to diversions by Centra l Valley Project (CVP) settlement and exchange 

contractors, and State Water Project (SWP) settlement agreement holders 
o Inability to meet publ ic health and safety water de liveries 
o Refuge delivery reductions 

F. Under Porter-Cologne and CEQA . the SWRCB Must Analyze the Numerous 
Impacts That Would Occur if the SWRCB Were to Adopt New Delta Water 
Quality Objectives Based 011 50% or 40% 0/ Unimpaired Flows 

MBK's ana lysis demonstrates that implementation of new Delta water quality objecti ves 
based on 50% or 40% of January-June unimpaired flows would have very significant 
hydrological impacts, because implementation of such objectives would significantly reduce 
storage in the Sacramento Valley 's reservoirs, cause significant shifts in streamflow in the 
Va lley's ri vers, and sign ificantly reduce water-supply deli veries both in the Sacramento Valley 
and in export areas. 

Accordi ngly, if the SWRCB were to consider new Delta water quality objectives based 
on 50% or 40% of unimpaired flows. Porter-Cologne and CEQA would require the SWRCB to 
consider numerous significant impacts that implementation of such object ives would cause. (See 
Pub. Resources Code , § 210805 , subds. (d)(2)(A) , (d)(3)(A); Wat. Code, § 13241 ; Cal. Code 
Regs., tit. 14. §§ 15250, 15252.) The significant impacts that Porter-Cologne and CEQA require 
the SWRCB to ana lyze would incl ude impact's in the fo llowing categori es: 

• Special-status and migratory fisheries - MBK 's analysis demonstrates that implementing 
Delta wat.er quality objectives based on 50% or 40% of January-June unimpaired flows 
would substantially reduce cold-water storage in the Sacramento Va lley's reservoirs. As 
a result, summer and fa ll water temperatures in the Sacramento Va lley 's ri vers likely 
would increase significantly, probably resulting in significant impacts on rearing and 
spawning salmonids, including at least winter-run Chinook salmon. spring-run Chinook 
salmon, fall -run Chinook salmon , late fall -run Chinook salmon and steelhead . As the 
SWRCB is aware, wi nter-run Chinook sa lmon, spring-run Chinook salmon and steel head 
are li sted under the federal Endangered Species Act , as is green sturgeon . The impacts 
011 these species would be particularly severe in multi -year droughts because, as MBK 's 
analysis demonstrates, implementation of Delta water quality objectives based on 50% or 
40% of unimpaired flows would cause reservoir storage to be severely red uced - indeed, 
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completely depleted - for many months during such droughts. (MBK Report Figs., 14-
17 .) For example, MBK's analysis shows that , in a repeat of the 1987- 1992 drought , 
Shasta and Folsom Reservoirs would reach dead pool in the summers and falls of 
multiple years of that drought . (MBK Report Figs. IS, 17.) The resulting temperature 
impacts on multiple cohorts of Central Valley salmon would be devastating if such a 
scenario were to actually occur. 

In addition , MBK 's analysis demonstrates that implementing De lta water quality 
objectives based on SO% or 40% of unimpaired flows would cause Significant shifts of 
streamflows in the Sacramento Valley ' s rivers from the summer and fa ll months to the 
spring months. These shifts would also probably cause significant impacts on rearing and 
spawning saimonids, including at least winter-run Chinook sa lmon, spring-run Chinook 
sa lmon , fall - run Chinook sa lmon , late fall -rull Chinook salmon and steel head . 

Furthermore, an Apri l 201 I report , prepared by the highly respected fi sheries biologist 
David Vogel of Natural Resources Scienti sts, Inc., and entitled. Insights into the 
Problems, Progress . alld Potefllial Solutions/or Sacramento River Basin Native 
AnadromouJ Fish Resrorariofl,4 reveals that implementing these types of unimpaired flow 
based objectives could undermine 20 years of work to improve conditions for salmon in 
the Sacramento Valley . 

Such significant impacts on special -status and mi gratory species require analysis under 
CEQA. (See Cal. Code Regs., lit. 14, Appendix G , ilems IV.a) and IV.d).) These 
impacts wi ll reach levels that mandate a finding of significance. (See Cal . Code Regs. , 
lit. 14, Appendix G, ilem XVIll.a).) 

• Water sup-plies - As demonstrated by MBK's analysis, implementation of Delta water 
quality objectives based on SO% or 40% of January-June unimpaired flow s would 
substantially reduce reservoir storage and summer and fall streamflows in the Sacramento 
Valley. Because California's climate generally is dry in the summer and fall , these 
hydrological impacts probably would result in sign ificant water-supply shortages for all 
consumptive uses in many years , and particularly in dry cycles. The water-supply 
impacts would not be limited to those caused by the fact that streamflows and bypass
flow requirements would be increased and reservoir storage to Ineet dry-season demands 
would be decreased. For exampl e , the significant impacts on water storage in Folsom 
Reservoir could cause the reservoir's level to drop below public water suppliers' intakes 
in many years, and for multiple months during dry cycles. In such cases, implementing 
water quality objectives based on SO% or 40% of unimpaired fl ows could have serious 
impacts on public health and safety because it wou ld not be phy sically poss ible to draw 
water from Folsom Reservoir. Such effects wou ld trigger a mandatory finding of 
significance. (See Cal. Code Regs., tit. 14. Appendix G , item XVIIl.c) .) Porter-Cologne 
requires that the SWRCB consider all water-suppl y impacts because it requires the 

• This document is anached hereto as Exhibit 3, and incorporated herein by reference. 



Ms. Jeanine Townsend 
Re: Bay-Delta Plan Supplemental NOP 
April 25, 2012 
Page 10 

SWRCB to consider. in developing water quality objectives, " Ipiast , present , and 
probable future beneficial uses of water" and "economic considerations," among other 
factors. (Wat. Code, § 13241, subds. (a), (d).) 

• Groundwater supplies and contamination - As MBK's report discusses, the loss of 
surface water supplies as the result of implementing water qualit y objectives based on 
50% or 40% of January~June unimpaired flows would have significant impacts on 
groundwater resources. These impacts would occur for multiple reasons. 

First, in order to attempt to maintain economica ll y viable communities and operations, 
Sacramento Valley water users would have to pump significantly more groundwater. For 
example , modeling of the effects of implementing objectives reflecting 50% of 
unimpaired flows causes CalSim II to model that 997 ,000 acre ~feet of groundwater would 
be pumped in the Sacramento Valley in critical years . (MBK Report Figs. 8, 10.) While 
this level of groundwater pumping would be unsustainable. it demonstrates that 
implementing water quali ty objectives based on 50% or 40% of unimpaired flow s would 
result in severe groundwater impacts. If the SWRCB considers adopting and 
implementing sllch waler quality objectives. then it must analyze the resulting significant 
impacts on groundwater supplies. (See Cal. Code Regs., tit. 14, Appendix G , item IX.b).) 

Second, the reduced amount of surface deliveri es would reduce the amount of 
groundwater recharge that currently occurs from the-application of surface water to 
beneficial uses, and also from the planned percolation of surface water through earthen 
conveyance systems as part of conjunctive use programs . (See Cal. Code Regs .. tit. 14 , 
Appendix G , item IX.b).) 

Third, the increased groundwater pumping that would be triggered by the reductions in 
surface supplies likely would cause existing contamination plumes to expand and 
migrate . There are a number of such plumes in the Sacra menlo metropolitan area 
associated with former military and aerospace facilities. The expansion and migration of 
these plumes would be a significant impact. (See Cal. Code Regs .. tit . 14, Appendix G , 
items IX .a), IX .f).) 

• Farmland and Associated Terrestrial and Migratory Bird Species - The water~s upply 
reductions resulting from any implementation of Delta water quality objectives based on 
50% or 40% of January-June unimpaired flow s would result in sign ificant environmental 
impacts to fann land. If such objectives were implemented, it would not be possible to 
sustain the levels of groundwater pumping that woul~ be necessary to replace the lost 
surface supplies. For example, MBK's analysis indicates that an unsustainable 997.000 
acre~feet of pumping would be necessary in the Sacramento Valley in critical years to 
replace the lost surface supplies. (MBK Report Figs. 8, 10.) A great deal of farmland 
therefore would be lost , which would be a si gnificant environmental impact. (See Cal. 
Code Regs., tit. 14. Appendix G , item Il.a) .) 
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The loss of thi s fannland would result in the loss of habitat for terrestrial species that 
currently occupy irrigated fannland. The impacts on these terrestrial species and their 
habitats likely would be significant and potentially would reach levels that mandate a 
finding of significance. (See Cal. Code Regs. , tit. 14, Appendix G. items IV .a), IV .b). 
XVII!,a).) 

The loss of farmland in the Sacramento Valley al so would impact migratory bird species 
that use the irrigated lands for habitat as part of the Pacific Flyway. The habitat values 
created by these irrigated lands are described in detail in the Central Valley Joint Venture 
2006 Implementation Plan (www .c~llI(alvaU~yjointventure ,QrgJscien~e). Such impacts 
would be significant. (See Cal. Code Regs., tit. 14, Appendix G, items IV .a), IV .b), 
IV.d).) 

• Wildlife Refuges - There are numerous wildlife refuges in the Sacramento Valley that 
are supplied with surface water. Reduced surface-water supplies would reduce the 
amount of water available for those refuges. The species that use the refuges as habitat 
would be impacted by the implementation of Delta water quality objectives based on 
50% or 40% of January-June unimpaired flow s. Such impacts would be significant. (See 
Cal. Code Regs., tit. 14, Appendix G, items IV .a) , IV .b), IV.d).) 

• Hydroelectric generation. air quality and greenhouse gasses - The reduced reservoir 
storage and significant seasonal sh ifts in streamflows resulting from any implementation 
of water quality objectives based on 50% or 40% of January-June unimpaired flows 
would significantly impact hydroelectric generation. There would be at least 1\\1'0 

significant impacts on hydroe lectric generation. First, generation would be shifted from 
the h.igh-demand summer and fall months to the low-demand spring months. Second. 
lost storage would reduce the amount of water available to generate electricity to meet 
temporary demand peaks, such as during weekday summer afternoons. The SWRCB 
must consider such impacts under Porter-Cologne. (See Wat. Code, § 13241 , subds. (a), 
(d).) Because this lost generation would ha ve to be replaced by new fac ilities, this impact 
also must be considered under CEQA. (See Cal. Code Regs., til. 14, Appendix G, item 
XIV.a).) 

Because lost hydroelectric generation likely would be replaced by generation with the 
same operating characteristics as hydro power, the SWRCB also must consider the 
potential air quality and greenhouse-gas impacts that would be associated with the 
required replacement generation. (See Cal. Code Regs ., tit. 14, Appendix G, items fll.a)
c) , VlI .a)-b).) In light of these potential impacts, the California Global Warming 
Solutions Act of 2006 - AS 32 - also would require the SWRCB to consider the 
greenhouse-gas impacts of implementing water quality objectives based on 50% or 40% 
of unimpaired flows. (Health & Saf. Code, § 38592 , subd. (a).) 

Finally, because groundwater pumping would increase significantly under both the 50% 
and the 40% scenario . there would be either more use of diesel-fueled groundwater 
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pumps or increased electrical demand because of increased pumping using electrical 
pumps. In either case, there would be air quality impacts because more fossil fuels would 
need to be burned to meet the additiona l pumping demands. 

• Riparian Habitat - The dramatic hydrologic changes that implementing water quality 
objectives based on 50% or 40% of January-June unimpaired flows would cause, and the 
res ulting increased groundwater pumping , wou ld cause soi ls and groundwater aquifers to 
be drier, increasing induced recharge from streambeds and causing drier conditions in the 
Sacramento Valley' s riparian habitat Implementing such objectives therefore wou ld 
adversely impact the Sacramento Valley's riparian habitat and that impact could be 
significant. (See Cal. Code Regs., tit . 14, Appendix G, item IV.b) .) 

• Aesthetics. Recreation and Lake Fisheries - The Sacramento Valley' s reservoirs provide 
aesthetic enjoyment for the communities that have grown around them . and for people 
who use them for recreation. The severe impacts on reservoir storage resu lting from 
implementing water quality objectives based on 50% or 40% of January-June unimpaired 
fl ows would cause those rese rvoirs to become much less pleasing aestheticall y as they 
would feature large "bathtub rings" much more often. In addition. the significant shift of 
streamflows in the Sacramento Valley 's rivers from the high-recreation summer months 
to the low-recrea tion spring months wou ld cause those rivers to become much less 
attractive to the public during the time of maximum exposure. These aesthetic impacts 
would be significant. (See Cal. Code Regs. , tit. 14 , Appendix G . items I.a) , I.b), I.c).) 
These impacts also wou ld reduce the val ue of numerous recreational resources, including 
the Sacramento Valley's whitewater rafting streams as well as its reservoirs. These 
impacts also would be significant , partly because there would be an indirect impact of 
shifting recreational demands to other resources that presumably would have to be 
expanded. (See Wat. Code, § 13241 , subds. (a), (d); Cal. Code Regs., tit. 14, Appendix 
G, item XV .b).) Finall y , the severe reservoir storage impacts would affect the habitat for 
lake fi sh, which impact could be significant . (SeeCaJ. Code Regs .. tit. 14,Appendix G, 
item IV .d).) 

• Population - Reliable and affordable wa ter supplies are a key economic asset of the 
Sacramento Valley. Due to the significant impacts throughout the Sacramento Va lley 
that wou ld result from implementing water quality objecti ves based on 50% or 40% of 
unimpaired flow s , the value of thi s key asset would be reduced , and there likely would be 
at least some shift of population out of the Va lley to other areas of California. This 
population shift would be a significant impact that CEQA would require the SWRCB 10 
analyze . (See Cal. Code Regs. , tit. 14, Appendix G, items XIII.a), XIII .c).) 
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G. The SWRCB Must Analyze the Reasonable Alternarive of Establishing Any New 
Water Quality Objectives Concerning Delta Srreamj1olVs. Based 011 the 
Accumulation of Existing State-of-the-Art Streamflow Requirements ill the 
Sacramentu Valley 

The baseline for CEQA analysis normally is the physical environmental conditions 
existing when the NOP is published. (Cal. Code Regs., tit. 14, § 15 125, subd. (a).) In addition, 
under CEQA, the lead agency must consider project alternatives that would avoid or reduce 
significant or potentially sign ificant environmental impacts. (Pub. Resources Code, §§ 21001. 
subd. (g); 21002; 21002.1 , subd. (a); 21061 ; 2 1080.5, subds. (d)(2)(A), (d)(3)(A); Cal. Code 
Regs. , tit. 14, §§ 15126.6(a); 15252, subd . (a)(2)(A).) In light of lhe numerous significant 
environmental impacts that would result from implementing wate r quality object ives based on 
50% or 40% of January-June unimpai red flows. the SWRCB must cons ider project alternatives . 

The baseline for the SWRCB's CEQA document must include the Delta inflows from the 
Sacramento River that presently occur as a result of recently -adopted streamflow requirements 
on Sacramento Valley rivers. In addition . a reasonable project alternative that must be evaluated 
would base any new water quality objectives for Delta streamfl ows on such inflows from the 
Sacramento River. In thi s regard. and as described in more detail in the September 2011 
document entitled Instream Flow Requiremems in the Sacramento River Hydrologic Region ,5 

major rivers in the Sacramento River basin already are governed by streamflow requirements 
that state and federal regulatory agencies believe protect beneficial uses and that are based on the 
best available science. In summary, the applicable requirements are as follow s: 

• American River - Implementation of the streamflow standards stated in the Water 
Forum's 21X>6 flow management standard (FMS) through those standards' incorporation 
by the National Marine Fisheries Service (NMFS) inlo NMFS's 2009 biological opinion 
for the operation of the CV P and the SWP; 

• Bear River - The SWRCB approved , in Order WR 2000-10, water-ri ght changes 
necessary to implement a seulement agreement among the Department of Water 
Resources, South Sutter Water District and Camp Far West Irrigation District conceming 
Ihe responsibility of water users on the Bear River for contributi ng to meeting Delta fl ow 
objecti ves; 

• Feather River - Streamflow requirements adopted by the SWRCB in the 20 1 0 water 
quality certification for the relicensing of the Department of Water Resources ' Oroville 
facilities; 

• Sacramento River - Streamflow standards including those stated in the SWRCB's Orders 
90-05 and 91 -01 and in NM FS 's 2009 biological opinion for the CYP and the SWP; and 

~ Th is document is attached hereto as Exhibit 4. and incorporated herein by reference . 
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• Yuba River - The Lower Yuba River Accord 's streamflows standards, as implemented 
by the SWRCB in its Corrected Order 2008-0014. 

These current streamflow requirements generally refl ect substantial col laborative work 
among water users , fi shery agencies and environmental groups to simultaneously meet the 
streamflow needs of sensi ti ve fi sheries, and the water-supply needs of the Sacramento Valley's 
communities. In addition, these streamflow requirements generall y have taken effect since the 
recognition of the Delta 's pelagic organism decl ine and . in most cases. have taken effect since 
2006. 

The Sacramento Valley's existing streamflow requirements, therefore, refl ect very recent 
science to support salmonids. Also, as discussed above and in detail in the MBK report 
regarding Delta outflow requirements that would be based on 40% and 50% of unimpaired 
flows, any such requirements would have significant adverse impacts on river flows and water 
temperatures . This, in (Urn, would significantly and adversely impact salmonids. Furthermore, 
there is no indication thai the Sacramento Valley 's existing streamflow requirements together do 
not produce sufficient Sacramento River inflows to the Delta to support the Deha's pelagic fi sh. 
This latter point is demonstrated both by MBK's above-referenced April 2012 report . and the 
December 2011 report entitl ed . Relating Delta Smelt Index to X2 Position . Delfa Flows, and 
Water Use.6 MBK's April 2012 report demonstrates that there has been no significant change in 
January-June Sacramento River inflows to the Delta, as a percentage of unimpaired flows, since 
1944. (MB K Report Fig. 5.) As the SWRCB is aware, the Delta's pelagic fi sheries were hea lthy 
for much of the post- l944 period. The December 2011 report summarizes ava ilable data , which 
indicates that there is no correlation between Sacramento Valley water use and lhe decline of lhe 
Delta 's pelagic fi sheri es. Given lhis information . and the fact that existing Sacramento Valley 
streamflow requirements are recent and generall y reflect extensive collaborative efforts to 
improve conditions for sa lmonids. a reasonable project alternative would be to base any new 
flow -related Delta water qua lity objectives a ll the Sacramento River inflows to the Delta 
resulting from operations under those existing streamflow requirements . The SWRCB must 
consider this project alternati ve because CEQA requires that a lead agency consider all 
reasonable project alternatives. (Citizens o/Goleta Valley. supra. 52 Cal.3d. at pp. 564-566; III 
re Bay-Delta Programmatic Environmental Impact Reporf Coordinated Proceedings (2008) 
43 CaI.4" 1143, 1162- 11 63.)' 

Fina ll y, as noted above , Porter-Cologne requires that the SWRCB establi sh WQOs that 
provide reasonable protection to beneficial uses. In most of the above-referenced collaborative 
processes, state and fed eral agencies focused their anention on protecting a broad range of 
beneficial uses, from recreati on to fisheries to terrestrial species. Those judgments, based on 

6 This document is attached hereto as Exhibit 5, and incorporated here in by reference. 

7 Similarly. Mr . Vogel's alxll'e-referenced and attached report (sec fuh . 3). recommends numerous action s that 
could be undcnaken to reduce mortality to anadromous fi sh in the Delta by fi;ting the serious predation and site
spedfic habitat problems in the Delta . This alternative for protecting these beneficial uses would nOt cause the 
severe and ullreasollable impacts n:sulting from any new objecth'es based upon a percentage of unimpaired nows. 
As such, the SWRCB must analyze this approach as an alternative . 
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current science, should only be modified by the SWRCB if it is clear, based on the record in 
front of the SWRCB, that these settlements do not protect beneficial uses. To use the example of 
delta smelt and X2, it would not be appropriate for the SWRCB to conclude that Sacramento 
River inflows to the Delta must be increased to move X2 closer to the Golden Gate Bridge, in 
light of the data presented by the above-referenced December 201 1 report (Exhibit 5 hereto) , 
which shows no correlation between delta smelt abundance and water use in the Sacramento 
Va ll ey . Moreover, because most of these settlements and the associated regulatory regi mes have 
only been in place for a few years (mostly during the 2007-2009 drought). it would be 
inappropriate and prematu re for the SWRCB to conclude - at the present time - that these 

s regulatory standards have failed to protect beneficial uses.

We appreciate the SWRCB's consideration of these comments , and look forward to 
participating in the scoping meeting on May 26, 2012. 

Sincerely. 

SOMACH SIMMONS & DUNN 

By z!d ~tft? 
Andrew M. Hitchings , Attorneys for 

Glenn-Colusa Irrigation District 

DOWNEY BRAND LLP 

c1J-lL--
By, ______________________ __ 

David R.E. Aladjem. Attorneys for 
Reclamation District 108 , Calaveras County Water District. 
Meridian Farms Water Company , Natomas Central Mutual 
Water Company. Pelger Mutual Water Company t River 
Garden Farms Company, South Sutter Water District , 
Sutter Extension Water District, Sutter Mutual Water 
Company and Sacramento Munici pal Utility District 

8 In particular, the currently controlling NMFS Biological Opinion for the CVP and S WP operations was not 
adopted until June 4, 2009 . As such, there have been less than three full irrigation seasons to assess its efficacy. 
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BARTKlEWlCZ, KRONICK & SHANAHAN 

Attachments 
cc: (via email wlo attaclunents) 

Charles R. Hoppin, SWRCB Chair 
Frances Spivy-Weber, SWRCB Vice Chair 
Tam M. Doduc 
John Laird 
Dr. Jerry Meral 
Matthew Rodriquez 

AMH:cr 

By, __ ~~~~~~~----_ 
Alan B. Lilly , Attorn 5 for 

Browns Valley Irrigation District, City of Folsom, City of 
Roseville, Sacramento Suburban Water District, San Juan 
Water Disbict, Yolo County Aood Control & Water 
Conservation District, and Yuba County Water Agency 

MlNASIAN, MEITH, SOARES, SEXTON & COOPER, lLP 

By __ -:-::,......,:-:-:-.,......,. ____ ~-----
Jeffrey Meith, Attorneys 

Western Canal Water District, Richvale Irrigation District 
and Biggs-West Gridley Water District 

for 
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EXECUTIVE SUMMARY 

This report was prepared to support the Sacramento Valley Water Users in submitting comments to the State 

Water Resources Control Board (SWRCS) regarding proposed Delta outflow and Sacramento River f low 

requirements that would be based on percentages of un impaired flows, and potentially inctuded as water 

quality objectives in the SWRCS's update and implementation of the Water Quality Control Plan for the San 

Francisco Bay/Sacramento-San Joaquin Delta Estuary (Bay-Delta Plan) . This report summarizes the results of 

a reconnaissance level analysis of the estimated effects that implementation of such requirements wou ld 

have on water users in the Sacramento River Basin and on CVPjSWP reservoirs and operations. 

Initially, an analysis was performed to determine the average percentages of unimpaired Delta outflows that 

would have occurred in different water-year types if Existing Conditions had been In effect during the entire 

period of historical record. Consistent with standard hydrological modeling practice, E)( isting Conditions are 

defined by today's regu latory requirements, land use, water demands, and facilities and are used to establish 

how the CVP/SWP currently operates. Existing Conditions percentage of unimpaired Delta outflow is 

calculated by averaging total modeled Delta outflows for the period of January through June and dividing by 

the average total unimpaired Delta outflow over that same period . The outflows were not ca lculated on a 

month-to-month basis for the initial ana lysis to determine Existing Conditions percentage of unimpaired 

Delta outflow. This analysis determined that, under Existing Conditions, average January-June Delta outflow 

over the period of record is about 50% of unimpaired flows and the critical year average Delta outflow is 

about 40% of unimpaired flows. 

These average percentages of 50% and 40% of unimpaired flows then were modeled, in separate analyses, as 

minimum monthly Delta flow requirements for each month in the January through June period to estimate 

the hydrological and related impacts that wou ld resu lt from implementation of such min imum requirements. 

In other words, this report presents the estimated impacts that would occur if the existing average and 

average critical year percentages of unimpaired Delta outflows during the January through June period - 50% 

and 40%, respectively - were imposed as regulatory minimum Delta outflow requirements for each separate 

month from January through June. The approach of applying a constant percentage of unimpaired flow as a 

requirement for each month from January through June is consistent with the SWRCB August 2010 Delta 

flow criteria report and recent analysis performed by 5WRCB on certain tributaries to the San Joaquin River 

as part of its update to the Bay-Delta Plan 

The overall conclusions are summarized in the following list, and the detailed analytical results are 

summarized in this report. The overall conclusions regarding the estimated effects of implementing January

June minimum monthly Delta outflow requirements of SO% and 40% of unimpaired f lows are as follows: 

• EHects to the CVP and SWP reservoirs and operations would be severe and wou ld result in the 

inability to maintain viable operations 

• Increases in average annual Delta outflows wou ld be: 

o 1,100,000 acre-feet for a 50% of unimpaired flows requirement; and 

o 480,000 acre-feet a 40% of unimpaired flows requirement 

• The following reductions and decreases in Sacramento Basin CVP and SWP reservoir carryover 

storage would occur: 
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a Significant reductions in cold water pools would occur under both the SO% and the 40% of 

unimpaired flows scenarios 

o An average reduction of 2,200,000 acre-feet in reservoir carryover storage· would occur 

under the 50% of unimpaired flows scenario 

o An average reduction of 1,000,000 acre-feet in reservoir carryover storage would occur 

under the 40% of unimpaired flows scenario 

• The following increases in Sacramento Basin groundwater pumping to meet reductions in surface

water deliveries would be necessary: 

o For the 50% of unimpaired flows scenario, groundwater pumping in the Sacramento Basin 

wou ld have to increase by 2S0,000 acre-feet per year on average annual basis . and by an 

average of 1,000,000 acre-feet per year in Critical years 

o For the 40% of unimpaired flows scenarios, groundwater pumping in the Sacramento Basin 

would have to increase by 100,000 acre-feet per year on average annual, and by an average 

of 400,000 acre-feet per year in Critical years 

• Such increases in groundwater pumping would not be realistic and therefore would not actually 

occur. Instead, there would have to be reductions in irrigated acreage 

• Under both scenarios. there would be Increased groundwater overdrafts in the export service area 

• The following seasonal changes in river flows and Delta outflows and impacts would occur: 

o Increases in March through June 

o Decreases in July through December 

o Impacts to key instream temperature and habitat 

• There would be regular and multiple violations of existing SWRCB standards and ESA Biological 

Opinion requirements 

• There would be severe water supply impacts, including the following: · 

a Water-supply impacts to CVP settlement and exchange contractors, and SWP settlement 

agreement holders, which have water rights senior to t he CVP and the SWP 

o Significant reductions in north-of-Delta CVP and SWP water-service contract deliveries. 

o Inability to meet public health and safety water deliveries 

o Reductions in water deliveries to wildlife refuges 
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UNIMPAIRED FLOW 

For hydrologica l analyses, unimpaired flows are the calculated flows that the Department of Water 

Resources (DWR) has developed to estimate the flow conditions that would have occurred in the absence of 

any human alterations of flows. These estimated unimpaired flows have been calculated by taking the 

stream flow conditions that actually occurred and by subtracting the effects of reservoir storage, water 

diversions, resulting return flows, and other factors that were caused by human influences on flows . 

Unimpaired flow data used for this eva luation were provided by DWR and published in the 2006 report titled: 

Cali/ornia Central Valley Unimpaired Flow Dato, Fourth Edition. DWR defines unimpaired flow on page 10f 

this report as: 

"Unimpaired flow is runoff that would have occurred hod water /fow remained unaltered in rivers and 
streams instead of stored in reservoirs, imported, exported, or diverted. The data is a measure of the 
total water supply available for all uses after removing the impacts of most upstream alrerotions as 
they occurred over the years. Alterations such as channel improvements, levees, and flood bypasses 
ore assumed to exist. N 

The State Water Resources Control Board (SWRCB) has suggested that it may establish new Delta outflow 

and Sacramento River f low requirements that are based on specified percentages of unimpaired flows. The 

SWRCB's August 2010 Delta Flow Criteria report suggested that in order to protect aquatic public trust 

resources in the Delta, 75% of unimpaired Delta outflow would be necessary from January th rough June, and 

that 75% of unimpaired Sacramento River flow wou ld be needed for these months, as well as for November 

and December. The SWRCB has also analyzed the potential imposition of 20%, 40% and 60% unimpaired flow 

requirements on certain tributaries to the San Joaquin River as part of its update to the Bay-Delta Plan. 

The percentages of unimpaired flow that flow into and out of the Delta are highly variable and are inftuenced 

by hydrologiC conditions, historical development, and regulatory requirements. Fluctuating hydrologiC 

conditions are the dominant factor contributing to variations in the percentages of unimpaired flow that 

occur over time at various locations in the Delta watershed. Historical development has influenced the 

percentages of unimpaired flows that have occurred as project reservoirs have been developed. However, it 

is not possible to ascertain the precise effects of these developments by ana lyzing historical data, because 

these data are heavily influenced by changes in hydrologiC conditions. Regu latory conditions have also 

influenced the percentages of unimpaired flow that have occurred, particularly during summer and fall 

months where regulatory minimum river flow and Delta outflow requirements are greater than the 

corresponding unimpaired flows. 

Because cu rrent operating requirements have only been in place for a short period of time, there is not 

enough available historical data to estimate the Existing Conditions percentage of unimpaired Delta outflow. 

Therefore standard hydrological modeling practice is to analyze the hydrologic impacts that would occur 

when current cultural and regulatory conditions - Existing Conditions - are applied to the variable hydrology 

that has occurred over a period of record. This approach enables projections about what effects existing 

requirements, or possible new requirements, w ill have going forward . In this report, to determine the 
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average percentage of unimpaired Delta outflowS that would occur, Existing Conditions are applied to a long

term hydrologic period, Ca lSim II is used to depict streamflows and those modeled streamflows then are 

compared to DWR's un impaired flow data to estimate the Existing Conditions percentag~ of unimpaired 

Delta outflow. Actua l historical flow data are included in this report to provide a historical perspective on the 

modeled percentages of unimpai red flow over the period of record under Existing Conditions. That 

comparison demonstrates that the modeled data is sufficiently reliable for ana lytica l purposes. 

Figure 1 is a plot of historical average monthly Delta outflows as percentages of average monthly 

unimpaired Delta outflows for the following periods: 

• 1930-1943: Pre-Shasta Reservo ir 

• 1944-19SS: Pre-Folsom Reservoir 

• 1956-1968: Pre-Oroville Reservoir 

• 1969-2003: Post Sacramento Basin Project Reservoi rs 

• All years: 1930-2003 

During 1969 t hrough 2003, hydrologic conditions varied significantly and regulatory standards became more 

stringent. Figure 2 is a plot showing average January through June historical Delta outflows during the 1969-

2003 period as percentages of unimpaired Delta outflows for the same period of each year. Each data point 

is labeled with the Sacramento River Basin 40-30-30 index water year type. The average percentages of 

unimpaired f low for each water year type during the 1969-2003 period are listed in Table 1. Values in Table 1 

are calculated by taking the average of total January through June historica l flows divided by average total 

January through June unimpaired flows and is expressed in the following equation: 

Average (LJanuary tlrrougltJune historical flow) + Average (i>alluary through JUlie unimpaired flow) 

This equation can be used to calcu late:(1)average percentage of unimpaired flow for all years; (2) 

percentages for each year type, as displayed in Table 1; and (3) average percentages based on a comparison 

of modeled flows over the period of record and DWR's calculated unimpaired flows. As indicated by this 

table, Delta outflows in wetter years tend to be higher percentages of unimpaired outflows, while Delta 

outflows In drier years tend to be lower percentages of unimpaired outflows. These differences generally 

occur because reservoir storage capacity does not change with changes in water year types, and reservoirs 

therefore are capable of storing a greater percentage of unimpaired flows in drier years than in wetter years. 
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Figure 1-Average Historical Delta Outflow as a Percentage of Unimpaired Delta Outflow 

Figure 2· Historical 1969·2003 Average January through June Historical Delta Outflow as a Percentage of 

Unimpaired Delta Outflow 

Table 1- Historical 1969·2003 Average January through June Historical Delta Outflow as a 

Percentage of Unimpaired Delta Outflow by SRI Water Year Type 

Wet Above Normal Below Normal D'Y Critical Ail Years 

72% 59% 40% 36% 32% 62% 

Due t o the difficulties in using historical records to determine the average percentage of unimpaired flaws 

that flaw into and aut of the Delta under Existing Conditions, an evaluation of CalSim II results was 
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performed to estimate what Delta outflows wou ld occur as percentages of unimpaired flows under Existing 

Conditions, under the variab le hydrology that occurred during the 1922-2003 period of record . Ca lSim II is 

designed to represent existing CVP/SWP operating and system conditions by using existing operating criteria, 

facilit ies, and land use to model the CVP/SWP system and Delta for the 1922-2003 hyd rologic period. Using 

Cal5im II t o determine the percentage of unimpaired Delta outflows that occur under this Exist ing Conditions 

scenario, and then using the average unimpaired outflow percentage developed from this scenario to create 

new model runs with these average percentage as minimum monthly De lta outflow requirements is the best 

available method of estimating what might happen If one of these existing percentages were implemented as 

a minimum Detta outflow requirement. 

Figure 3 is a plot showing, by water year type, the month ly average modeled Delta outflows for the 1922-

2003 period of record as percentages of monthly average unimpaired Delta outflows over the same period. 

Because Existing Conditions operating criteria are the same in every year of this Cal5im II simulation, 

variations due to fluctuating hydrologic conditions can be more easily identified under this approach. For 

example, the percentages that modeled Delta outflows are of unimpaired flows for March vary f rom 40% in 

dry years to 78% in wet yea rs. Figure 4 is a plot showing the average January through June modeled Delta 

outflow percentages of unimpaired Delta outflows for each year. Each data point is labeled with its water 

year type in this fjgure. The average percentages that mode led Delta outflows are of unimpaired flows for 

each water yea r type are listed in Table 2. In wetter years, modeled Delta outflows tend to be higher 

percentage of unimpaired outflows, averaging 65%, while in drier yea rs modeled Delta outflows tend to be 

lower percentage of unimpaired outflow, averaging 40%. 

The Ca l5im II modeling results indicate that over t he 1922-2003 period of reco rd, the average modeled Delta 

outflows under Existing Conditions is 53% of unimpaired outflows for the January through June period; the 

average percentage for crit ical years is 40%. To estimate the effects of imposing the existing average January 

th rough June percentage of unimpaired flow as a Delta outflow requirement, t he value of 50% (rounded 

down from 53% to ensure that the effects are not overestimated) then is used as a minimum monthly 

regulatory requirement in further analysis. For the purpose of th is further ana lysis, it is assumed that the 

50% of unimpaired flow requirement is applied on a monthly basis from January through June, i.e., for each 

month from January through June, Delta outflow must be equa l to or greater than 50% of unimpaired Delta 

outflow for that month. A second stage in the further analysis then was performed to estimate the effects of 

imposing the average January th rough June cri tical year Delta out flow percentage of unimpaired flows, 40%, 

as a minimum monthly regulatory requirement. 
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Table 2 - Modeled with CalSim II: Average January through June Delta Outflow as a Percentage of 

Unimpaired Delta Outflow 

Wet Above Normal Below Normal Dry Critica l All Years 

65% 51% 40% 37% 40% 53% 
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Sacramento River Basin Delta Inflow 
Figure 5 is a plot of historical Sacramento River Basin Oelta inflows as percentages of unimpaired flows, 

averaged for the following periods: 

• 1930-1943: Pre-Shasta Reservoir 

• 1944-1955: Pre-Folsom Reservoir 

• 1956-1968: Pre-Oroville Reservoir 

• 1969-2003: Post Sacramento Basin Project Reservoirs 

• All years: 1930-2003 

Although there were hydrologic fluctuations and varying regulatory requirements during the post-1944 

period, the January through June averages of Delta inflows as percentages of unimpaired flows into the Delta 

from the Sacramento River have changed minimally during this almost 70-year period. 

During the period from 1969 through 2003, hydrologic conditions varied significantly and regulatory 

standards became more stringent. The percentage of historical Sacramento River Delta inflows to 

unimpaired flows for the July through October period have increased through time due to increases in flow 

and salin ity requi rements and Delta exports. figure 6 is a plot showing, for the 1969·2003 period, average 

January through June historical Sacramento River Basin f lows to the Delta as percentage of unimpaired ftows 

for each year. Each data point is labeled with the year type . The average percentages of Sacramento River 

Delta inflows to unimpaired flows for each water yea r type are listed in Table 3. In wetter years, Sacramento 

River inflows tend to be higher percentage of unimpaired outflows, while in drier years these percentage 

tend to be lower. 

figure 7 contains a chart showing monthly average Sacramento River Basin Delta inflows as percentages of 

unimpaired flows by water year type for the 1922·2003 period. Based on the CalSim II baseline, the average 

percentage of Sacramento River Basin Delta inflows to unimpaired flows for the January through June period 

is 78%; the average of these percentages for critical yea rs is 67%. Although Sacramento River Bas in inflows 

to the Delta are a higher percentage of unimpaired flows (69%) than are Delta outflows (50%). the 

percentage of Delta outflow to unimpaired flows is applied as a minimum ftow requirement for Sacramento 

River inflows to t he Delta for this analysis. This assumption will estimate less adverse effects to the 

Sacramento River Ba sin than would occur with a 78% minimum flow requ irement. 
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Figure 5 . Average Historical Sacramento Basin Delta Inflow as a Percentage of Unimpaired Sacramento 
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Figure 6 - Historical 19S9·2003 Average January through June Sacramento Basin Delta inflow as a 
Percentage of Unimpaired Sacramento Basin Delta Inflow 

Table 3 . Historical 1969·2003 Average January through June Historical Sacramento Basin Delta 

Inflow as a Percentage of Unimpaired Sacramento Basin Delta Inflow by SRI Water Year Type 

Wet Above Normal Below Normal Dry Critica l All Years 

85% 76% 60% 62% 67% 78% 
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Table 4 - Modeled with CalSim II : Averase January throush June Sacramento Basin Delta Inflow as 

a Percentage of Unimpaired Sacramento Basin Delta Inflow 

Wet 

79% 

Above Normal 

67% 

Below Normal Dry 
56% 56% 

Critica l 

65% 

All Years 

69% 
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MODELING ASSUMPTIONS AND LIMITATIONS 

The primary analytical tool used for this effort is the latest publically available version of the (a 151m II model. 

The (a151m II model simulation used to support the State Water Project Delivery Reliability Report (SWP ORR) 

is the best available modeling tool and latest public release of the model . The DRAFT Technical Addendum to 

$WP ORR 2011, titled January 2012 of the SWP ORR, describes the (al5im II modeling assumptions. For this 

analysis. (al5im II was used to assess changes in CVP / SWP storage, river flows, water deliveries. and Delta 

conditions. The SWP ORR may be found at the following web location: 

http://baydel!aoffice . water .ca .gall Isw pre liabilitvL20 11 Draft ORR012 612. pdf. 

The Delta outflow requirements based on SO% and 40% of unimpaired flows described above were inputted 

into the CalSim II Existing Cond itions model simulation to develop two new model simulations, w hich 

estimate how the system would operate with such Delta outflow requirements. Two CalSim II model 

simu lations were developed to perform this analysis; one with a SO% of unimpaired Delta outflow 

requirement and a SO% of unimpaired Sacramento River flow requirement from January through June, and 

the other with a 40% of unimpa ired Delta outflow requirement and a 40% of unimpaired Sacramento River 

flow requirement from J.anuary through June. These two model simulations were then compared to Existing 

Conditions to estimate the changes to the water system that would occur with the new Delta outflow 

requirements. The applica ble Delta outflow requirement for each simulation then was applied as an average 

monthly net Delta outflow requirement, and the Sacramento River Basin requirement was applied as a 

minimum requirement for the sum of Sacramento River flow at Freeport plus the Yolo Bypass inflow to the 

Delta . 

The SWRCB's 2010 Delta flow criteria report suggest s that its proposed criteria that are stated in percentages 

of unimpaired flows could be implemented as 14-day running averages. The Ca lSim II model, however, 

simulates on a monthly time step and does not provide daily or hourly results and, therefore, Simplifies the 

hydrologic diversity that exists in reality. Accordingly, when using the CalSim II model - which is the best 

available model -- it is difficult to predict how requirements that are based on a percentage of the 

unimpaired flows would be implemented or operated on 14-day average basis. Modeling using the CalSim II 

model probably understates the real impacts of implementing the proposed Delta outflow and Sacramento 

River flow requirements as percentage of unimpaired flows on a time-step less than one month, as suggested 

by the proposed Delta f low criteria in the SWRCB's 2010 report. 

In addition, the CalSim II model primarily simulates operations of the CVP and SWP Systems. The SWRCS's 

2010 Delta flow criteria report suggests that the SWRCB wou ld seek to spread the impacts of implementing 

the proposed Delta outflow and streamflow requirements over all upstream users, but no integrated model 

with this capab ility current ly exists. Therefore, the CalSim II model for the SWP/CVP was used for this 

ana lysis as a surrogate for the kinds of impacts that may be observed if Delta outflow and Sacramento River 

flow requ irements based on percentage of unimpaired flows were implemented as minimum outflow and 

flow requirements. 

The water supply impacts that would result from SO% and 40% of unimpaired flow requirements for Delta 

outflow and Sacramento River flow would be extreme and wou ld go far beyond what Ca lSim II is designed to 
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evaluate. If these requirements were implemented, then SWP and CVP reservoirs would be at the "dead 

pool" levels by the end of summer in many years, CVP and SWP settlement contracts would be violated due 

to the lack of adequate water supplies, and existing temperature and water quality standards cou ld not be 

met much of the time due to exhaustion of water supplies in the reservoirs. None of these events are 

consistent with how the CVP and SWP actually would be operated. For th is reason, to mare accurately 

model the effects of such requirements, a new in-basin depletion analysis would need to be constructed, and 

this analysis necessarily would have to simulate the additional reduct ions in water supplies that would result 

from implementation of such requ irements. The Ca lSim II modeling described in this evaluation was used to 

evaluate the order of magnitude of water system impacts. However, because of these limitat ions in the 

CalSim II model, the results discussed in this evaluation are underestimates of the impacts that actuallv 

would occur from implementing these Delta outflow and Sacramento River flow requirements. 
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OBSERVATIONS 

When a 50% of unimpaired Delta outflow requirement and a 50% of unimpaired Sacramento River Basin 

inflow to the Delta requirement from January through June are imposed on the Exist ing Conditions scenario, 

the average annua l Delta outflow increases by 1,057,000 AF. The model results show that the SO% of 

unimpaired flow requirement for Sacramento River inflows to the Delta normally would not govern CVP/SWP 

operations because the more onerous Delta outflow requirement would control in all but 3 monthly time 

steps in the 82-year simulation. The model results indicate that, to meet a Delta outflow requirement based 

on 50% of unimpaired flows, Sacramento River Bas in inflows to the Delta wou ld increase by an average of 

331,000 AF annually, Delta exports would decrease annually by 703,000 AF, and other Delta diversions 

(including the North Bay Aqueduct) would decrease by 23,000 AF annually. The CalSim II modeling estimated 

that the increased Sacramento River Basin inflows to the Delta of 331,000 AF would require increased 

imports from the Trinity River Basin of 91,000 AF, increased Sacramento River Basin groundwater pumping of 

an annual average of 248,000 AF, and other average annual changes of 8,000 AF. Figure 8 shows these 

estimated average annual f low changes by water year type. 

When a 40% of unimpaired Delta outflow requirement and a 40% of unimpaired Sacramento River Basin to 

Delta flow requirement from January through June are imposed on the Existing Conditions scenariO, the 

average annual Delta outflow increases by 484,000 AF . The model results show that the 40% of unimpaired 

f low requirement for Sacramento River inflows to the Delta normally would not govern CVP/SWP operations 

because the more onerous Delta outflow requirement wou ld control in all months of the simulation. The 

model results indicate that, 0 meet a Delta outflow requirement based on 40% of unimpaired flows, 

Sacramento River Basin inflows to the Delta would increase an average of 136,000 AF annua lly, Delta exports 

would decrease annually by 333,000 AF, and other Delta diversions (including the North Bay Aqueduct) 

wou ld decrease by 15,000 AF annually. The CalSim II modeling estimated that the increased Sacramento 

River Basin inflom to the Delta of 136,000 AF would require increased imports from the Trinity River Basin by 

32,000 AF, increased Sacramento River Basin groundwater pumping of an annual average of 99,000 AF, and 

other changes of 7,000 AF. Figure 9 shows these estimated average annua l flow changes by water year type . 

Imports from the Trinity River Basin 

The requirements of 50% and 40% of unimpaired flows are outside the operational parameters that CalSim II 

was designed to model. The CalSim Illogic that balances Trinity and Shasta Reservoir storage amounts 

properly for Existing Conditions therefore may not be suitable for modeling the operations that wou ld be 

necessary to satisfy these outflow and flow requ irements. In particular, desired increases in releases from 

Trinity Reservoir to the Trinity River may be inconsistent with the CalSim II modeled operations that would be 

triggered by these requirements based on 50% and 40% of unimpaired flows. Additional modeling logic t hat 

isolates Trinity operations from the Sacramento River Ba sin operations therefore may need to be deve loped. 

Because imports from the Trinity River Basin actua lly might not increase as much as is indicated by the 

CalSim II modeling done for this evaluation, the model resu lts described in this report probably 

underestimate the impacts within the Sacramento River Basin that actually would occur with implementation 

of these requ irements. 
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Groundwater and land fallowing 

As noted above, water supply impacts of the requirements that are 50% and 40% of unimpaired flows wou ld 

exceed what the existing CalSim II model can readily assess. For example, when a CalSim II modeling 

scenario does not have enough water to meet in-basin demands, the model simply assumes that 

groundwater in the Sacramento Va lley will be pumped to make up the shortage . However, the groundwater 

pumping that would be necessary to make up for the water supply losses to water users in the Sacramento 

River Basin with implementation of requirements that are SO% and 40% of unimpaired flows wou ld not be 

physicaily possible or sustainable. Figures 10 and 11 show the added groundwater pumping that would be 

needed to meet in-basin demands that would be necessary to make up for the losses in surfa.ce water 

supplies that would occur with implementation of these requirements. 

Although the CalSim II modeling for these requirements assumes that groundwater pumping wou ld increase 

as necessary to make up for ail losses in surface-water supplies in the Sacramento River Basin, in reality this 

would not be possible, so, in reality, there probably would be reductions in total crop acreage and wildl ife 

refuge water supplies. Also, any increases in actual groundwater pumping probably would result in lower 

groundwater levels and increases in groundwater recharge (similar in magnitude to the increases in 

pumping) . These increases in recharge wou ld resu lt in decreases in stream flows, which would cause 

additional needs for groundwater pumping, .reservoir releases, and crop fallowing. Decreases in 

groundwater levels also probably would cause adverse impacts to major surface water systems and 

ephemera l stream habitat (by inducing greater recharge through streambeds) and to urban welts. There are a 

large number of factors affecting the interrelationships between groundwater levels and pumping, stream

groundwater interactions, deep percolation of applied water, percolation of precipitation, and natural 

recharge, all of which make it difficult to specu late how much additional pumping, recharge, and fallowing 

wou ld occur if these requirements were implemented. 

Figure 10 - Required Groundwater Pumping Due to 50% Unimpaired Flow Requirement 
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Figure 11- Required Groundwater Pumping Due to 40% Unimpaired Flow Requirement 

Project Reservoir Storage 

Figure 12 and Figure 13 show the expected CVP and SWP reservoir levels that would occur at the end of 

September with implementation of requirements of 50% and 40% of unimpaired flows. The 50% of 

unimpaired flow requirements would cause Trinity, Shasta and Folsom Reservoirs to be at the dead pools 

(effectively empty) by the end of September in 20% of all years, and Oroville Reservoir to be at its minimum 

pool in 40% of all years. In contrast, under current operating rules, such dead pool levels would occur only 

rarely. With implementation of the 50% of unimpaired flow requirements, average carryover storage 

reductions for the major project reservoirs would be : 

• Trinity Reservoir: - 460,000 AF 

• Shasta Reservoir: - 960,000 AF 

• Oroville Reservoir: - 620,000 AF 

• Folsom Reservoir: - 150,000 AF 

The total reduction in upstream carryover project storage that would be ca used by implementing a 50% of 

unimpaired flow requirement would be about 2.2 million AF, and the carryover reduction would be even 

greater in drier years. These reductions in carryover storage, coupled with substantia lly increased 

groundwater pumping, would result in water supply def icit s in the Sacramento Va lley that would be greater 

than 2 million AF in below normal, dry, and critical years . Under these conditions, the CVP and SWP reservoir 

storage levels required by in the National Marine Fisheries Services' 2009 sa lmon Biological Opinion (BO) 

could not be maintained. In addit ion, the cold-water pools in these reservoirs that are necessary to meet 

temperature conditions downstream for salmon survival and reproduction would be completely depleted in 

20% of years, and would be greatly reduced in other years. These depletions and reductions would make it 

vi rtually impossible for CVP and SWP operations to achieve acceptable temperatu re requirements in the 

rlYers downstream of these reservoi rs. With implementat ion o f these requirements, maintaining acceptable 

storage levels in these reservoirs throughout summer months may not be possible, even with severe 

reductions in agricultural diversions. Reducing reservoir releases by 2 million AF from July through 

September would result in vio lations of applicable instream flow requ irements and wou ld make it difficult or 

impossible to meet applicable instream temperature requirements. 
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Implementation of the 40% of unimpaired flow requirements would result in Trinity, Shasta, Folsom 

Reservoirs being at their dead pools (effectively empty) by the end of September in roughly 10% of aU years, 

and in Oroville Reservoir being at its minimum pool in 30% of all years. With implementat ion of the 40% of 

unimpaired flow requirements, average carryover storage reductions for the major project reservoirs would 

be: 

• Trinity Reservoir: - 200,000 AF 

• Shasta Reservoir: - 423,000 AF 

• Oroville Reservoir: - 390,000 AF 

• Folsom Reservoir: - 79,(X)() AF 

The total reduction in upstream carryover project storage that would occur with implementation of the 40% 

of unimpaired flow requirement would be about 1.1 million AF . Although such reservoir defiCits wou ld be 

about half of the reservoir deficits that would occur with implement of the SO% of unimpaired flow 

requirement, there still wou ld be similar types of impacts. Reducing upstream reservoir releases by 1 million 

AF from July through September wou ld result in violations to the applicable instream flow requirements and 

wou ld make it difficult or impossible to meet the applicable instream temperature requirements . 

This extensive loss of carryover reservoir storage would have significant impacts to hydropower, recreation, 

lake fisheries, and downstream fisheries. During multiyear droughts, project reservoirs would be at 

minimum or dead pool levels throughout the drought period, which wou ld lead to adverse conditions for 

fisheries in many consecutive years. Figures 14 through 17 show monthly storage in Trinity, Shasta, Oroville, 

and Folsom Reservoirs respectively for the 1922-2003 CalSim II simu lation period for E)(isting Cond itions and 

the 50% and 40% of unimpaired flow requirements. By comparing E)(isting Conditions storage to the 50% 

and 40% of unimpaired flow storage prolonged reductions in storage due to unimpaired flow requirements 

are noticeable, particularly in dryer conditions. These prolonged reductions in storage would result in 

adverse conditions that could persist for several years. 
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Changes In Flow Patterns 

Figure 18 and Figure 19 provide summaries of the kinds of changes in the monthlv flow patterns that would 

occur in rivers below the major CVP and SWP reservoirs with implementation of the 50% and 40% of 

unimpaired flow requirements. These river flows would typicaliV be higher in the months of March, April, 

and Mav, and in some Junes, but would be lower in the other months, especially the summer months. Also, 

as mentioned in the above discussion of impacts to project reservoirs, the changes in rive r flow patterns that 

are estimated bV (alSim II are underestimates of the impacts that actually would occur. Moreover, 

reductions in summer river flows would be much greater if reservoir releases were decreased further, to 

meet reservoir carryover requirements in order to maintain cold-water pools . 

These decreased flows, and the resulting increased residence t imes, would ca use the warmer water released 

into rivers to increase in temperature during the summer, when air temperatures are high. Effects below 

Oroville and Folsom Reservoirs would be equally dramatic. 

These changes in flow patterns would impact hydropower generation as well. There wou ld be increases in 

generation during spring months when hydropower is already abundant, and there would be decreases in 

generation during summer months when the State's power demand is greatest. 
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Violations of Existing Instream flow, Bay-Delta Plan, and ESA Biological Opinion Requirements 

The increases in Delta outflows and Sacramento River flows that would occur during the January through 

June period with implementation of the SO% or 40% of unimpaired flow requirements would resu lt in 

reduced river flows and Delta outflows in the July through December period. When the CalSim II model is 

run with these January through June percentage of unimpaired flow requirements, the model assumes that 

water would be released to sat isfy the requirem ent during a specific month, even if the model then indicates 

that the reservoir would run out of water in the following month. For the 50% and 40% unimpaired 

requirement model runs, the model indicates that the CVP and SWP reservoirs would run out of water in 

about 20% of years. This situation would results in the inability of the CVP and SWP to comply with existing 

SWRCB requirements . In addition to the inability to comply with SWRCB requirements, there would be an 

inability to satiSfy the requirements specified in the National Marine Fisheries Services' 2009 sa lmon 

biological opinion. 

Figures 20 and 21 contain charts showing the monthly violations of SWRCB 0-1641 requirements for the 

Sacramento River at Rio Vista that would occur under the 50% and 40% of unimpaired flow CalSim II model 

runs. In both unimpaired flow scenarios these violations would be larger than 1,000 cfs and typically would 

occur in drier years. There also wou ld be a potential that 0-1641 Delta water quality standards would be 

violated; however, this issue has not yet been analyzed. 

Figure 20 - Violations In 0-1641 Flow Requirement at Rio Vista - 50% Unimpaired Flow Requirement 
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Figure 21 - Violations in 0-1641 Flow Requirement at Rio Vista - 40% Unimpaired Flow Requirement 

Figures 22 and 23 contain charts showing the month ly violations in Delta outflow requirements that would 

occur under the SO% and 40% of unimpaired flow Ca lSim \I model runs. Delta outflow requirements include 

those contained in 0-1641, the Delta smelt Biological Opinion, and the unimpaired flow requirement. In 

many years of the CalSim II model simulations there is not enough water to satisfy both the unimpaired flow 

requirement and existing Delta outflow requ irements. 

Figure 22 - Shortage in Minimum Required Delta Outflow- SO% Unimpaired Flow Requirement 
•. 

Evaluation of Potential SWRCB Unimpaired Flow Objectives -April 25, 2012 Page 29 



~ ~ ~ 
I 

~ ! ! ! !... -
II II ,II , ,  

, 
! ; ! " -

[ -0.1 _~ ~Po< ., ... '.e. _~ ....... ~~ . .... .-..,: .~ 

• ':::'1500 

! •. = 

•. = 

• I 
! 
" I, 
! i 

I 
~~~~

, , I I , 
! ! ! ! ! ! ~

• I I. 
!]~~~ I ~ 

Figure 23 - Shortage in Minimum Required Delta Outflow- 40% Unimpaired Flow Requirement 

The Ca lSim II model assumes that flows in the Sacramento River below Keswick Dam would be reduced when 

Shasta Reservoir reaches dead pool. The simulation modeling the 50% and 40% of unimpaired flow 

requirements, indicate that, with implementation of these requirements, Sacramento River flow below 

Keswick Dam would drop below the minimum flow requirement of 3,250 cfs. Figures 24 and 25 conta in 

monthly exceedance plots of the Sacramento River flows below Keswick Dam that would occur under the 

50% and 40% unimpaired flow scenarios. These fjgures indicate that violations would occur from July 

through November in the 50% of unimpaired flow scenario and from August through November in the 40% 

of unimpaired flow scenario. If the 50% or 40% of unimpaired flow requirement model runs were adjusted 

to maintain required carryover reservoir storage levels, then there wou ld need to be additional dry year 

reduction of about 2 million AF in the 50% scenario and 1 million AF In the 40% scenario in reservoir releases 

from July through September; these reductions would require Keswick releases to be reduced from July 

through September to levels below the applicable flow standards. 
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Water Supply Impacts 

This analysis assumes that the CVP and SWP reservoirs will be operated to meet the 50% and 40% of 

unimpaired f low requ irements; therefore, the analysis assumes that all water supply impacts would be on 

the CVP and SWP. As discussed above, all of the estimated water supply impacts are underestimates of the 

actual water supply impacts that would occur from implementation of these requirements. This is because 

although rules governing Ca lSim II's simu lations of the CVP / SWP system have been developed to produce 

meaningful operations under a wide range of alterative scenarios, simu lation of the SO% and 40% of 

unimpaired flow requirements requires simu lation of operating conditions that would be outside of t he 

range of CalSim II's existing rules. Nevertheless, modeling under Ca lSim II is the best available method of 

estimating the impacts of implementing such f low requ irements . Additional features would need to be 

incorporated into the CalSim II model to estimate the full range of impacts to the water system that 

implementation of the 50% and 40% of unimpaired flow requirements would cause. 

Table 5 contains summaries of est imated average annual water deliveries to CVP contractors under Existing 

Conditions and under the 50% unimpaired flow requirement, and a summary of the differences. Average 

annual North of Delta (NOD) deliveries wou ld be reduced by 172,000 AF and South of Delta (SOD) would 

decrease by 346,000 AF. Average critical year reductions NOD would be 542,000 AF and reductions SOD 

would be approximately 368,000 AF. Table 6 contains summaries of estimated average annual water 

deliveries to CVP contractor.; under Existing Conditions and under the 40% unimpaired flow requirement, and 

a summary of the differences. Average annual North of Delta (NOD) deliveries would be reduced by 74,000 

AF and South of Delta (SOD) would decrease by 140,000 AF. Average critical year reductions NOD wou ld be 

216,000 AF and reductions SOD wou ld be approximately 172,000 AF. It is important to note that the model 

assumes that diversions by settlement and exchange contractors wou ld be curtailed, both NOD and 500, and 

that the model does not contain any adjustment to maintain these contractors' water diversion priorities. 

The model results also indicate that municipal and industria l (M&I) de liveries north and south of Delta wou ld 

be reduced to levels such that public health and safety water supply needs wou ld be difficult or impossible to 

satisfy. 

The model results indicate that water deliveries to wildlife refuges would be reduced to extents that could 

have effects on the PaciHc Flyway. The water supply reductions to agriculture in both the Sacramento and 

San Joaquin Valleys would also result in water supply reductions to wildlife refuges in these areas. 

Additionally, the ross of rice production acreage in the Sacramento Va lley would affect the Pacific Flyway due 

to the loss of fall flood-up habitat. 

Tables 7 and 8 contain a summary of estimated annual water deliveries to SOD SWP contractor.; under the 

Existing Conditions and SO% and 40% of unimpaired flow requirements scenarios, and a summary of the 

differences. The estimated average annual reductions in SOD SWP contractor deliveries is 352,000 AF in the 

50% of unimpaired scenario and 191,000 AF in the 40% of unimpaired scenario. Est imated dry and critical 

year delivery reductions are 863,000 AF and 460,000 AF, respectively in the 50% of unimpaired flow scenario 

and 516,000 AF and 299,000 AF, respectively in the 40% of unimpaired flow scenario. 
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Figure 26 contains exceedance probability plots of CVP water supply allocations for CVP NOD agricultural 

service contractors, CVP SOD agricultural service contractors, CVP NOD M&I contractors, and CVP SOD M&I 

contractors for the Existing Conditions and 50% of unimpaired flow scenarios. Figure 27 contains this 

information for the 40% of unimpaired flow scenario. Under the 50% of unimpaired'flow scenario, both NOD 

and SOD agricultural service contractors would receive no water supplies in 20% of all years, and wou ld 

experience significant reductions in allocations in most years . Under 50% of unimpaired flow scenario, both 

NOD and SOD M&I contractors would receive SO% allocations in 20% of all years, which would result in 

difficulties in meeting public health and safety water needs. There would be difficulty in satisfying public 

health and safety water needs in the 40% of unimpaired flow study, but not to the degree of the 50% of 

unimpaired flow scenario. In addition to reduced water supply allocations, when project reservoirs would 

reach dead pool, most M&I water supply deliveries would be further reduced , and in many months would be 

zero. 

Figures 28 and 29 contain exceedance probability plots of SWP SOD water supply allocations under both of 

these scenarios. The plots indicate that, in 60% of all years, SWP 500 water supply deliveries would be 

significantly reduced with implementation of the SO% of unimpaired flow requirements and in 50% of all 

years with implementation of the 40% of unimpaired flow requirements. 
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Figure 27 -CVP Water Supply Allocation 
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Figure 28 - SWP Water Supply Allocation 
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Figure 29 - SWP Water Supply Allocation 

40% Unimpaired Flow Requirement 

100% 

"'" < ,,% 
0 

" 70% 
u 

"'" 0 a SO% 

• 40% 

~ ' 0% 

• 20% 
10% 

0% 
- xls tlng Conimlon 

"" 10% "" ''''' 

SWP Allocation 

40% '0% 60% 70% 

Probability of hteedance I") 

SWP Allocation 

40%lJntmpalreollequtremen 

."" 60% 70% 

Probability of Exceedance I" ) 

Evaluation of Potential SWRCB Unimpaired Flow Objectives - April 25, 201 2 

80% 90" 100% 

"'" 100% 

Page 39 



EXHIBIT 3 



EXHIBIT 4 



Tn"~ r /" 
l,'nltylakt Stoia!!, - - - - - +. ~ ~/ .. / 
Trirlil~ E1S Preferred A1temat iYe • • "..... Shasta 
(6OO,fXXI /4F asable) ~ ~ • • 

TrinityRNflI Flow 
TJln~y EIS Prefe rred Nlernatjy e 
(D,OC(I-815,l1l1 Tflynr) 

Sh.-t" l.e 
S'MlC8 ~ 
1993 'Mnler- Run Blologic .. 1 Opinion (1 ,900,[00 AF) 

5.1(' '''11111110 R. below Keswick 
1960 Of GJUSBR MOA 
flows for sv.RCe \o',Q 9).5 anti 91.{) \ 
USf1N3 disclelionsry lise of CVPIA:w:Ii(b)(2) 
2009 NMFS BIOlogical Opinion 

Feathtf R. b .. ow Thlll lllaiitO Dlvelsloll 011111 
1983 O~-COFG Agreement (9lJ tie) 
f ERC ~ .nd 7(J] ds),~CB 1M) ~1Q.Q)16 Oltat CINk 

Downslream waler "gilts , 
1$3 Rl climal ion Proposallo USFm and 
National Par!( SeIVlCe, 

Orovi lle f t.Jthei R. beiowThltilnai ito Aftet b;,y OInl tl 
1963 D~-CDfG Agreement (75Q. l ,700 cis) 

lind USFWS dlSCIetlOnary lise of CVPIA 3400(ll )(2) 
2ID3 NMfS Biological OpInion 

l=ei1lhet R. af Moutb 

.. 

Mainilin CDfGJO~ llowlll1981 of 2,10) cis for Apr·Sep 
depel'lC!enl an OIavlDelllflowand f RSA a~o c illion 

------_ ... Saaatnetlio R. ,. Wilkllt5 Siough -
3,m-o,rm tis based on 
CVP Shasta stOlagl cand~io n 

Amelit.'l l R . ..,. HS1. ---+. 
S'MlCB D-093 

· 1-

Yllb .., R. bl low D<tg Ulfllt Point Dam 
Yuba RNer Accord flows 
(S'ARC8 COllected Order ~ :;o:e.ooU) 

Amer ica" R. b"ow Nimbus 
~CB D.a93 

i ...:.FO:::.IS:::om:::.._--
USFWS lJSe of CVPIA 34lE(b)(2) 
2009 NMFS Biolog ical OpinIOn 

.... , 

• i 

Instream Flow Requirements in the 
Sacramento River Hydrologic Region 

September 2011 

This briefing paper demonstrates the existing instream flow requi rements for the major rivers 
and streams in the Sacramento Ri ver hydrologic region. This includes requ irements in State 
Water Resources Contro l Board (SWRCB) decisions, bio logica l opi nions, streamflow 
agreements, and other processes. New processes to deve lop different fl ow requirements should 
be aware of, and take into account, these ex isting flow requirements. 

Existing Flow Requirements - Sacramento Valley Hydzologic Region 
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Regional Water Balance 

The following water ba lance, prepared by the Department of Water Resources as part of the 
Ca li fornia Water Plan (B ulletin 160-2009), shows a significant part of water in thi s region is 
ded icated to instream fl ows and required Delta outflow. 

I' 

Upper Sacramento River 

I. 1960 MOA between Reclamarion and DFG 

An AprilS, 1960, Memorandum of Agreement (MOA) between Reclamation and the DFG 
originally established flow objectives in the Sacramento River for the protection and preservation 
of fi sh and wildlife resources. The agreement provided for minimum releases into the natural 
channel of the Sacramento River at Keswick Dam for norma l and critically dry yea rs (Tab le 1, 
below). Since October 198 1, Kesw ick Dam has operated based on a minimum release of 
3,250 cfs for normal years from September I th rough the end of February, in accordance with the 
MOA. This release schedule was included in Order 90-05 (described below), wh ich maintains a 
minimum release of 3,250 cfs at Keswick Dam and Red Bluff Diversion Dam (RBDD) from 
September through the end of February in al l water years, except critically dry years. 

The 1960 MOA prov ides that releases from Keswick Dam (from September I through December 
3 1) are made with minimum water level fluctuation or change to protect sa lmon to the extent 
compatible with other operations requirements. Re leases from Shasta and Keswick Dams are 
gradually reduced in September and early October during the transit ion from meeting Delta 
export and water quality demands to operating the system for flood contro l and fishery concerns 
from October through December. 

.,. 
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2. SWRCB Water Rights Order 90·05 and Wafer Rights Order 91·01 

In 1990 and 1991 , the SWRCB issued Water Rights Orders90-05 and 9 1-01 modify ing 
Reclamation's water rights for the Sacramento River. The orders stated Reclamation shall 
operate Keswick and Shasta Dams and the Spring Creek Powerplant to meet a daily average 
water temperature of 56°F as far downstream in the Sacramento River as practicable during 
periods when higher temperature wou ld be harmful to fi sheries. The opt imal control point is the 
RBDD. 

Under the orders, the water temperature compliance point may be modified when the objective 
cannot be met at RBDD. In addition, Order 90-05 modified the minimum flow requirements 
initially established in the 1960 MOA for the Sacramento River below Keswick Dam. The water 
right orders also recommended the construction of a Shasta Temperatu re Control Device (TCD) 
to improve the management of the limited cold water resources. 

Pursuant to SWRCB Orders 90-05 and 91-0 I, Reclamation configured and implemented the 
Sacramento·Trinity Water Qual ity Monitoring letwork to monitor temperature and other 
parameters at key locat ions in the Sacramento and Trinity Rivers. The SWRCB orders also 
required Reclamation to establ ish the Sacramento River Temperature Task Group (SRTfG) to 
fonnulate, monitor, and coordinate temperature contro l plans for the upper Sacramento and 
Trinity Rivers. This group consists of representatives from Reclamation, SWRCB. NMFS, the 
Serv ice, DFG, Western , DWR, and the Hoopa Valley Indian Tribe. 

Each year, with finite cold water resources and competing demands usually an issue, the SRTTG 
devises operation plans with the flexibility to prov ide the best protection cons istent with the 
CVP' s temperature control capabil it ies and considering the an nual needs and seasonal spawning 
distribution monitoring information for winter-nm and fall-run Chinook sa lmon. In every year 
since the SWRCB issued the orders, those plans have included modify ing the RBDD compliance 
point to make best use of the cold wate r resources based on the location of spawning Chinook 
sa lmon. Reports are submitted periodically to the SWRCB over the temperature contro l season 
defining the temperature operation plans. The SWRCB has overall authority to detennine if the 
plan is sufficient to meet water ri ght permit requirements. 

3. June 4. 2009 NMFS Biological Opinion 

The National Marine Fisheries Service 's (NMFS) June 4, 2009, Bio logical Opinion and 
Conference Opinion on the Long-Term Operations of the Central Valley Project and State Water 
Project (NMFS BiOp) contains numerous tenns and conditions addressing instream flows on the 
Upper Sacramento River. 

Table 1 be low, as excerpted from the NMFS BiOp (al page 254). identifies the afo rementioned 
MOA and SWRCB order requirements, and Reclamation 's proposed flow objectives below 
Keswick that were analyzed in the NMFS BiOp . 
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Table J: Minimum flow req uirements and objectivcs (cfs) on the Sacramento River below 
Keswick Dam 

Water year type MOA WR90-
5 

MOA and WR 90-
5 

Proposed Flow 
Objectives 

below Keswick 

Period Normal Normal Critica lly dry All 

January I - February 
28(29) 

2600 3250 2000 3250 

March I - March 31 2300 2300 2300 3250 

April I - April 30 2300 2300 2300 ---• 
May I - August 3 1 2300 2300 2300 ---• 
September I -
September 30 

3900 3250 2800 _ .. '" 

October I • November 30 3900 3250 2800 3250 

December 1 -
December 31 

2600 3250 2000 3250 

Note: • No regulation . 

The flow re lated components of the NMFS BiOp re lated to the Sacramento Ri ver Basin are 
deta iled in the Reasonable and Prudent Alternat ives (RPA ) section or BiOp at pages 587 through 
6 11. The RPA Actions include flow requirements on Clear Creek; release requ irements from 
Whiskeytown Dam for temperature management ; co ld water pool manage ment of Shasta 
Reservoir; deve lopment of recommended minimum flows al Wi lkins Slough; and restoration of 
floodp lain hab ital in the lower Sacramento River bas in for protect ion of certain listed species. A 
selection of the more specific flow-related requ irements are described be low. 

Clear Creek Overations 

RPA Action /.1 . 1 - Clear Creek Spring Attroction Flows 

Reclamation shall annua lly conduct at Icast two pul se flows in Clea r Creek in May and June of at 
least 600 cfs fo r at Jeast three days for each pulse, to attract adult spring-run holding in the 
Sacramento River main stem. This may be done in conj unction with channel-maintenance flows 
(Action 1.1.2). 

RPA Action 1. 1. 2. - Clear Creek Channel Maintenance Floit's 

Reclamation shall re-operate Whiskeytown Glory Hole spills during the winter and spring to 
prod uce channel maintenance flows of a minimum of 3,250 cfs mean dai ly spill from 
Whiskeytown for one day, to occur seven times in a ten-year period, un less nood contro l 
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operati ons provide similar releases. Re-operation of Whiskeytown Dam should be implemented 
wi th other project facil it ies as cfescribed in the EWP Pilot Program (Reclamation 2008d). 

RPA Action I. 1.5. - Clear Creek Thermal Stress Reduction 

Reclamation shall manage Whjskeytown releases to meet a daily water temperature of: 

(I) 60 deg. F at the Jgo gage from June I through September 15; and 

(2) 56 deg. F at the Igo gage from September 15 to October 3 1. 

Reclamat ion, in coordination with NMFS. will assess improvements to modeling water 
temperatures in Clear Creek and identi fy a schedule for making improvements. 

RPA Action I. 1.6. - Adoptively Manage fa Habitat Suitabilil)l/lFlM Study Results on 
Clear Creek 

Reclamation shall operate Whiskeytown Reservoir as descri bed in the Project Description with 
the modi fications described in Action 1.1 until September 30. 2012, or until 6 months after 
current Clear Creek sa lmonids habitat suitability (e:g. , IFI M) studies a re completed, whichever 
occurs later. 

When the salmonid habitat suitabil ity studies are completed. Reclamation wi ll , in conjunction 
with the C lear Creek Technica l Working Group (CCTWG), assess whether C lear Creek flows 
shall be further adapted to reduce adverse impacts on spring-run and CV stee lhead, and report 
their find ings and proposed operational nows to NMFS within 6 months of completion of the 
studies. NMFS wi ll review this report and detennine whether the proposed opercltional flows are 
suffic ient to avoid jeopard izing spring-run and CV steel head or adversely modi fy ing the ir critical 
habitat. 

Reclamation shall implement the flows on receipt of NMFS' written concurrence. If NMFS does 
not concur, NMFS wi ll provide notice of the insufficienc ies and alternati ve flow 
re<:ommendations. Within 30 days of receipt of non-concurrence by NMFS. Reclamation sha ll 
convene the CCTWG to address NMFS ' concerns. Reclamation shall implement flows deemed 
sufficient by NMFS in the next calendar year. 

Shasta Operations 

RPA Action Suire 1.2 - Shasta Operations 

This suite of actions is designed to ensure that Reclamation uses max imum discretion to reduce 
adve rse impacts of the projects to winter-run and spring-run in the Sacramento Ri ver by 
maintaining sufficient carryover storage and optimizing use of the cold water poo l. 

RPA Action 1.2.1 - Performance Measures 

The fo llowing long-term performance measures shall be attai ned. Rec lamat ion shall track 
performance and report to NMFS at least every 5 years. If there is significant deviation from 
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these perfonnance measures over a 10-year period, measured as a running average, which is nOl 
explained by hydrological cycle factors (e.g., extended drought), then Reclamation shall 
reini tiate consultation with NMFS. 

Performance measures for end-of-season (:'EOS") carryover storage at Shasta Reservoir: 

• 87 percent of years: Minimum EOS storage of2.2 MAF 
• 82 percent of years: Minimum EOS storage of2.2 MAF and end-of-April storage of 

3.8 MAF in fo llowing year (to maintain potential to meet Balls Ferry compl iance 
po int) 

• 40 percent of years: Minimum EOS storage 3.2 MAF (to maintain potentia l to meet 
Jelly's- Ferry compliance point in following year) 

Measured as a 10-year running average, perfonnance measures for tempemture compliance 
points during summer season shall be: 

• Meet Clear Creek Compl iance point 95 percent of lime 
• Meet Balls Ferry Compliance point 85 percent of time 
• Meet Jelly 's Ferry Compliance poinl40 percent of lime 
• Meet Bend Bridge Compliance point 15 percent of time 

RPA Aclions 1.2.2lhrough 1. 2.4 - Keswick Release Schedules 

Depending on EOS carryover storage and hydro logy, Reclamation is mandated to develop and 
implement Keswick re lease schedules, and reduce deliveries and exports, as detailed in RPA 
Actions 1.2.2.A through 1.2.2C, 1.2.3.A through 1.2.3.C, and 1.2.4. (See NMFS BiOp at pp. 593-
603.) 

Required Technical Teams for Adaptive Management 

The NMFS BiOp requires acti ons by va ri ous Fisheries and Operations Technica l Teams whose 
function is to make recommendations for adj usting operations to meet contractual obligat ions for 
water delivery and minimize adverse effects on listed anadromous fi sh species. The two teams 
on the Upper Sacramento River are the SR1TG and the CCTWG. Each group must gather and 
analyze infonnation, and make recommendations, regarding adjustments to water operations 
within the range of flexibility prescribed in the implementation procedures for a specific action 
in their particular geographic area. 

4. Wilkins Slough Navigation Flow Requirements Under Federal Law 

The NMFS BiOp requires the development of certain recom mendations regarding the Wilkins 
Slough navigation flow requircments. Reclamation ' s comp li ance with the Wilkins Slough 
5,000 cfs navigation flow standard, however, is not discretionary. 

In th is regard, Congress initially authorized the construction of certain facilities fo r the Central 
Va lley Project ("CVP") under the Rivers and Harbors Act of 1935 (the " 1935 Act"). (49 Stat. 
I 028, I 038), The 1935 Act mandated in relevant part that "the following works of improvement 
of rivers ... are hereby adopted and authorized ... in accordance with the plans recommended in 
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the respecti ve reports hereinafte r designated and subject to the condit ions set forth in such 
documents ... Sacramento River, Cali forn ia; Rivers and Harbors Committee Document 
Numbered 35, Seventy-third Congress ... ." (50 Stat. I 028, I 038.) As such, the 1935 Act 
incorporales by reference, and express ly requires the implementation of, the recommendations of 
the Rivers and Harbors Committee Document Number 35. This document is a 1934 report from 
the Corps' Chief Engineer recommending to Congress that Kennett Dam (predecessor to Shasta 
Dam) "shall be operated so as to provide a minimum fl ow of 5,000 cubic feet per second 
between Chico Landing and Sacramento." (See Centra l Va lley Project Documents, Part I, 544, 
548 [Committee Doc. 35, 73 rd Cong.].) 

Congress re-authorized the CVP under the Rivers and Harbors Act of 1937 (the " 1937 Act"). 
(50 Stat. 844, 850.)1 Thi s re-authorization mandated in relevant part that "the $12,000,000 
recommended for expenditure fo r a part of the Central Valley project, California. in accordance 
with the plans set forth in Rivers and Harbors Committee Document Numbered 35. Seventy-third 
Congress, and adopted and authorized by the provisions of section 1 of the Act of August 30. 
1935 (49 Stat. 1028, at 1038) ... sha ll , when appropriated. be avai lable for expenditure in 
accordance with the said plans of the Secretary of Interior instead of the Secretary of War." 
(50 Stat. 844, 850.) As such. the 1937 Act also incorporates by reference, and expressly requires 
the implementation of, the recomme nded minimum flow of 5,000 cfs between Chico Land ing 
and Sacramento. There has been no subsequent action by Congress that has "discontinued" or 
otherwise changed thi s min imum navigation flow requ irement . 

The 1937 Act also mandates thaI CVP "dams and reservoirs shall be used, first , for river 
regulation, improvement of navigation, and flood control; second, for irrigation and domestic 
uses; and, third, for power." (50 Stat. 844, 850, emphasis added; see also United Stales v. 
SWRCB (1986) 182 CaLApp.3d 82,135.) In 1992, Congress explic itly amended this hierarchy 
of use by enact ing sections 3406(a) and (b) of the Centra l Valley Project Improvement Act 
(Pub. L. No. 102-575 (1992) , which make protection of non-ESA listed fish and wi ldlife co
equal priorities with irrigation. Even with this amendment, however, Reclamation' s first priority 
remains river regulation, navigation and flood control. 

On the Sacramento River, all major diversions have poSitive barrier flat-plate fish screens 
installed that provide protection to listed fi shery species. These screens have been designed with 
an approach velocity of 0.33 ftls as requ ired by NMFS and the Department of Fish and Game. 
During design, the sc reens. veloc ities, and diversion rates were based upon the Wi lkins Slough 
Nav igational Flow requirement of 5,000 cfs since th is requirement under federa l law was 
controlling. 

The NMFS BiOp states that flows could be reduced to 3.250 cfs, which is lower than the Wilk ins 
Slough flow requiremen t. If the Bureau of Reclamation reduced flows below the Wilk ins Slough 
control po int requi rement and depend ing on the di ve rsion rate, some screens may not meet the 
velocity criteria as designed. The agencies should coordinate with the Sacramento River 
divcrters to develop contingency plans and we lls as a coordinated operations plan that wou ld 
benefit the Sacramento River system for fi sheries and water users. 

See also Sioc/aon East Walt r Dislricl, et 01. v. Ulliled Stales, 5&3 F.3d 1344, 1349 (Fed . Cir. 2009) [citing 10 the 
1935 and 1937 Acts as Congress' initial authorization and reauthorization of the CVP j. 

-7-



Lower American River 

The American River provides important fi sh and wildlife habitat, a high-quality water source, a 
critical floodway, and a spectacular regional recreational parkway. The Bureau of Reclamation 
(Reclamation) operates Folsom and Nimbus dams to prov ide flood control and water for 
irrigation, municipal and industrial uses, hydroe lectric power, recreation, water quality, and the 
protection of aq uatic resources. 

In Apri l of 2000, a diverse group of over 40 loca l business and agricultura l leaders, cit izen 
groups, environmentalists, water managers and loca l governments ended decades of conflict by 
signing the Water Forum Agreement (WFA). The foundationa l elements of the WFA are two 
coequal objectives: to provide a reliable safe water supply for the region and to preserve fi shery, 
wi ldlife, recreational, and aesthetic values of the lower American River. 

Working in cooperation with Reclamation, Ca li fornia Department of Fish and Game, National 
Marine Fisheries Service, Fish and Wi ld life Service, the Water Forum developed the Flow 
Management Standard (FMS) as an alternative to 0-893 (t he current instrcam flow requirements 
on the lower American River). The FMS is intended to improve the condition of aquatic 
resources in the lower American River, particularly fall-run Chinook salmon and steelhead. In 
addition, the FMS benefits other fi sh species, the aquatic environment and the riparian ecosystem 
of the lower American River Corridor. Designed to achieve these benefits over a wide range of 
hydro logic conditions, the FMS provides a fo rum through which bio logic and ecologic factors 
are considered in the river management process, and provides for the analysis of hydrologic and 
biologic infonnation collected though the monitoring and evaluation component. 

The lower American River FMS is designed to allocate fl ow releases from Folsom and Nimbus 
dams in consideration of variable hydrOlogy and coldwater pool avai lability in Folsom 
Reservo ir. The FMS includes: ( 1) minimum flow requirements; (2) water temperature 
objectives: (3) implementation criteria; (4) an agency group to address river management and 
operational act ions (the American Ri ver Group); and (5) a monitoring and evaluation 
component. 

1. M;II;mum Flow Requ;rements 

The minimum fl ow requirements prescribe the flows in the lower American River water to meet 
fi shery needs throughout the entire water year. These minimum fl ow requirements include 
minimum release requirements (MRR) measured downstream of Nimbus Dam, and downstream 
flow requirements (250 cfs from January through mid·September and 500 cfs from mid
September through December) between Nimbus Dam and the mouth of the lower American 
River. The prescribed flows are minimums only and do not preclude Reclamation from making 
higher releases. 

The MRR varies from 800 to 2,000 cfs throughout the year in response to the hydro logy of the 
Sacramento and American River basins and a sel of prescriptive and discretionary adjustments. 
As such , the specified MRR is higher in wet years and lower in dry years. These adjustments are 
made in response to specific conditions re lated to the need for spawning flow progressions, fi sh 
protection, and reservo ir water conservation. The resultant MRR varies throughout the season as 
shown in Table I. .,. 



Table I. Seasonal Variation in the Minimum Release Requirement 

Time Period MRR Ra nge (cfs) Index Relevance of Index 

October 800 to 1,500 
Four Reservoir 
Index (FRI) 

Indicates the amount of 
upstream storage. available 
during the fa ll and winter 
months 

November and 
December 

800 to 2,000 FRI 

January and 
February 

800 to 1,750 
Sacramento 
River Index 
(SRI) 

Ind icates current multi
water avai lab il ity 

-basin 

March through 
Labor Day 

800 to 1,750 
Folsom Inflow 
Index (lFII) Forecasts water availability fo r 

the American River Bas in for 
the remainder of the current 
water year 

Post-Labor Day 
through 
Seotember 

800 to 1,500 IF II 

The FMS also includes exceptions to the MRR during extreme dry cond iti ons, including: 

a Conference Years: Occur when the projected March through Novem ber un impaired 
inflow to Folsom Reservoir is less than 400,000 AF. A minimum flow of 190 cfs is 
required downstream of the H Street Bridge. 

D Off-ramp Criteria: Triggered if Fo lsom Reservo ir storage is forecasted to fa ll be low 
200,000 A F in the succeeding 12 months. In thi s case, downstream flow requirements 
rather than MRR become the minimum flow requirement throughout the lower American 
Ri ver. 

2. Water TempertllUre Objective.v 

The water temperature objecti ves of the FMS have been developed to allocate the availab le 
lower American River cold water resources for juveni le steelhead rearing in summer, and fall
run Chinook salmon spawning in fall. These objecti ves are mel through use of an Annual 
Operations Forecast (Operations Forecast) and Annual Water Temperature Ma nagement Plan 
(Temperature Plan) . 

The Operations Forecast will be preparcd by May J of each yearto describe forecasted American 
River operations, including flows and water temperatures for the next 12 months, with 
implementation of the Minimum Flow Requirements and Water Temperature Objectives. 

The Temperature Plan will be developed by May 1 of each year to desc ribe how Reclamation 
will meet the following waler temperature objecti ves for the lower American River: 

D 65QF or less from May 15 through October at Watt Aven ue for steelhead juvenile 
rearing. This objective may be relaxed to 68QF if Temperature Plan ana lys is ind icates 
that lower temperature targets will prematurely exhaust the avai lable cold water. 
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o 60°F or less as early in October as possible at Hazel A venue for Chinook salmon 
spawning and egg incubation. 

3. Implementation Criteria 

Lmplementation criteria serve as a too l to determine the conditions by which the FMS Minimum 
Flow Requirements may be implemented, and to define the method of measuring compl iance 
with the FMS Minimum Flow Requirements. The implementat ion criteria that are applied for 
decis ion-making purposes regarding operat ional adjustments affecting lower American River 
flows and water temperatures address the fo llowing: (I) end-of-month Folsom Reservoir 
storage, particu larly during May and September; (2) Nimbus Dam re leases and flows at the 
mouth of the lower American River measured over a 5-day averaging period; (3) wate r 
conservation adjustments; (4) fi sh protection adjustments; and (5) other considerations. 

4. Lower A merican Ri" er Group 

The Lower American Ri ver Group (ARG) is an advisory group cons lstmg of agency 
representatives convened regularly by Reclamation. Through the regu larly scheduled ARG 
meetings, which are open to the public, the ARG provides infonnation to the public and 
fonnu lates CVP operationa l recommendations for the protection of fisheries and other in-stream 
resources consistent with the FMS. 

5. MonitoritlG and El'uluation 

Monitoring and evaluation of physica l and biological facto rs are included in the FMS to prov ide 
infonnation to support ope rational decisions and to eva luate operational effects on the aquatic 
resources o f the lower American River including ri ver hydrology, water temperature, salmonid 
population and downstream movement. 

Current Status 

Sacramento County recently adopted a revised American River Parkway Plan which includes 
spec ific policies re lated to implementing water flows protective of the lower American River 
ecosystem. The Parkway Plan serves as a guide for other loca l, state and federa l agencies with 
authority wi th in the American Ri ver Parkway under the Wild and Scenic Rivers Act and the 
Urban American River Parkway Preservation Act. Sacramento County, through the Water 
Forum, is in the process of preparing a draft envi ronmental impact report to institute the FM S 
consistent wi th the American River Parkway Plan and the coequal goa ls of the Water Forum 
Agreement by entering into an operations agreement with Reclamation or by seeking to modify 
Reclamation's Folsom Dam water right pennit through a petition to the SWRCB, or both. 

Reclamation has been operat ing the Fo lsom dam in accordance with the minimum release 
requirements of the FMS since 2006. In 2009, the Nationa l Marine Fisheries Service (NMFS) 
included the FMS flow, operational criteria, American River Group, and monitoring 
requirements in the Reasonable and Prudent Alternatives of the Biolog ical Opinion (80) for 
operating the CYP. The NMFS 80 also ca lled for an iterative temperature management 
planning process that is consistent with the water temperature objectives of the FMS. 
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Yuba River 

In 2008, the State Water Resources Control Board (the SWRCB) adopted streamflow 
requirements and related measures proposed by Yuba County Water Agency (YCWA) that 
implemented the Yuba River Accord Fisheries Agreement that yew A developed with the 
Department of Fish and Game (OFO), the National Marine Fisheries Service (NMFS), the U,S. 
Fish and Wildlife Service (USFWS) and several conservation groups. The Accord and the 
SWRCB' s re lated order - Corrected Order WR 2008· 14 - resolved 20 years of disputes 
concerning the Yuba River's streamflows. The Accord streamflow requi rements, as 
implemented by the SWRCB, are depicted on Exhibit A. The SWRCB adopted Corrected Order 
WR 2008-1 4 based on a $6 million environmental impact report that yew A certified and that 
was not cha ll enged in court. The Yuba River Accord is summarized below and additional 
infonnation is avai lable on yew A 's Web site at hUp:llwww.ycwa.com!projectsidetaiI/8. 

Disputes concerning the Yuba River's streamflows began in 1988 and continued through a 14-
day SWRCB hearing in 1992, a 13-day SWRCB hearing in 2000 and a three-day SWRCB 
hearing in 2003. In 2003, the SWRCB adopted Revised Water Right Decision 1644 (RD-I644) 
and many lawsuits, including onc by YCWA, were filed to cha llenge RD· 1644. 

As an alternative to litigating these disputes to a conclusion. YCWA, DFG, NMFS, USFWS and 
environmental groups engaged in a coll aborative, science-based process to identify and prioritize 
the key stressors on sa lmon and steelhead in the lower Yuba River and then deve lop streamflow 
requirements that would address these stressors. The resu lti ng Yuba Accord Fisheries 
Agreemcnt sets new, substantially-higher streamflow requirements that allocate more water to 
fishery benefits than RD-1644 would have required. Specifica lly, the Fisheries Agreement' s 
streamflow schedules include up to more than 174,000 acre-feet of water annuaJ1y, and more 
than 100,000 acre-feet in the springtime of about 60% of all years. to fi shery benefits than RD-
1644 wou ld have committed. The Fisheries Agreement allocates these fishery stream flows in a 
manner that enables YCWA to deliver approximately 350,000 acre-feet or more of water a year 
for consumptive use in Yuba County and to transfer water to downstream water users, including 
Delta-export agencies, for irrigation, municipa l and environmental uses. 

The Fisheries Agreement is on ly one of four agreements that make up the Yuba River Accord. 
The other agreements are: (I) a Conjunctive Use Agreement with local Yuba County water 
suppl iers; (2) a Water Transfer Agreement with the state Department of Water Resources 
(OWR); and (3) an agreement with' PG&E to allow modified operations at YCWA's New 
Bullards Bar Reservoir. Under the Conjunctive Use Agreement, Yuba County water suppliers 
agreed to pump up to 30,000 acre-feet of groundwater to substitute for surface water deliveries in 
cena in dry years to prov ide water allocated by the Fisheries Agreement for fishery benefit s. 
Also under the Conjunctive Use Agreement, YCWA agreed to provide funding from its Accord 
transfe r proceeds to ass ist water suppliers in pumping the necessary groundwater and to monitor 
local groundwater conditions to ensure that pumping under the Accord does not cause overdraft. 
Under the Water Transfer Agreeme nt, YCWA agreed to transfer at least 60,000 acre-feet per 
year of water to the Environmental Water Account (and successor programs) and potentially 
140,000 acre-feet ofwaler in · drier years to DWR. In addition to assisting local Yuba County 
water suppliers in implementing conjunctive use, yew A has used Accord transfer proceeds as 
contributions to setback-levee projects and other flood ri sk management projects. 
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The Accord Fisheries Agreement contains severa l umque elements in addition to the new 
streamflow requirements depicted in Exhibit A. That Agreement establishes a River 
Management Team (RMT), which includes representatives of YCWA, DFG. NMFS, USFWS, 
PG&E and conservation groups. The RMT has the ability to modify flows at certain times for 
fishery benefits. The RMT also is responsible for allocating 50% of the vo lume of any 
supplemental surface water transfer by YCW A and up to 20% of the stream flows enabled by 
implementation of the Accord Conj unctive Use Agreement. The RMT oversees a monitoring 
and eva luation program that is tasked with determining the efficacy of the Fisheries Agreement' s 
stream flows. That Agreement also establishes a cap on irrigation diversions in extremely dry (I · 
in· I 00) "confercnc.e years" at about 70% of annual irrigation demands. 

Cons istent with the Accord agreements. the SWRCB's Corrected Order WR 2008-14 approved 
water-ri ght permit terms under wh ich, in conference years, YCWA wou ld operate its project to 
maintain the minimum stream flows required by a 1965 streamflow agreement between yew A 
and OFG, but without certa in reductions authorized by that agreement and subject to 
supplementa l flow release requirements developed by the RMT's Planning Group under the 
Fisheries Agreement and approved by the SWRCB's Deputy Director fo r Water Rights. Under 
Corrected Order WR 2008· 14, if the Planning Group does not make any streamflow 
recommendations in a conference year by April I or ifno streamflow requirements are in place 
by April 11 of such a year, then YCWA must comply with streamflow requirements ordered by 
the SWRCB after a hearing. 

Finally, in operating its facilities, YCWA must comply with the requirements of its existing 
license no. 2246 from the Federal Energy Regulatory Commission (FERC). Those FERC license 
requirements, however, typically are dwarfed by the Accord Fisheries Agreement ' s streamflow 
requirements. 

The Yuba River Accord has been recognized as a landmark achievement in collaborative water 
management to achieve water supply reliability and habitat protection. For example, the Accord 
received the 2008 ACWA Theodore Roosevelt Environmental Award for Exce llence in 
Conservation and Natural Resources Management, the 2009 National Hydropower Association 
Award for Outstanding Stewards of America's Waters and the 2009 Governor' s Environmental 
and Economic Leadership Award. 

Feather River 

On December 15, 2010, the SWRCB adopted, as Order WQ 2010·0016, a water quality 
certification for the Orovi ll e Faci lities, FERC # 2100, for the relicensing of the Orovi lle project 
by OWR. The water quality certification contains instream-flow and temperature·control 
requirements fo r the Feather River's reaches downstream of DWR's Oroville Dam. 

In general, the streamflow requirements adopted by the SWRCB in the certification are as 
fo llows. 

For the Low Flow Channel - which is the reach between DWR's Fish Barrier Dam and the outlet 
of the Thermalito afterbay - the certification requires that DWR release into that Channel 800 cfs 
from September 9 to March 31 of each water year to accommodate spawning anadromous fi sh 
and 700 cfs the remainder of the time. with both standards subject to possible revision as 
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recommended by resource agencies under a settlement agreement signed by panies to DWR' s 
rclicensing proceed ing. The SWRCB's Deputy Director for Water Rights would have to approve 
changes from the indicated streamnows for the Low Flow Channel. 

For the High Flow Channel - which is the reach between the Thermalito Afterbay's outlet and 
the Feather River's confluence with the Sacramento Rjver - the certification applies the 
following instream-flow requirements, provided that they, along with project operations, are not 
projected to cause Oroville Reservoir to be drawn below elevation 733 feet (approximately 
1,500,000 acre-feet of storage): 

Preceding Apri l 
through Ju ly 
unimpaired runoff 

Minimum Flow 
HFe 
October-February 

in Minimum 
HFe 
March 

Flow In Minimum Flow 
I-!Fe 
April-September 

111 

Percent ofNonnal 
55% or greater 1,700 efg 1,700 efg 1,000 efg 
Less than 55% 1,200 efg 1,000 efg 1,000 efg 

Under the cenification, if applying these requirements would be projected to cause Oroville 
Reservoir to be drawn below elevation 733 feet , then the minimum stream flows in the High Flow 
Channel could be reduced by the same percentage as State Water Project de liveries for 
agricultural use, provided that stream flows would nOI ever be reduced more than 25 percent 
below the requirements, In addition, irthe highest one-hour streamflow between October 15 and 
November 30 were to exceed 2,500 cfs because of project operations and not a fl ood flow, then 
DWR is required to maintain a minimum now within 500 cfs of the peak flow. 

The certification also contains complex terms that require DWR to operate the Oroville project to 
meet temperature standards in the Low Flow Channel and the High Flow Channel. 

For the Low Flow Channel at the Robinson Riffle. the cenification sets the fo llowing 
temperature standards: (I) October I-April 30, 56 degrees F; (2) May 1- 15, 56-63 degrees F (as a 
transition); (3) May 16-August 3 1, 63 degrees F; (4) September 1-8,63-58 degrees F (as a 
transition); and (5) September 9-30, 58 degrees F. If DWR were to demonstrate that it cannot 
meet these requirements with its current faci lities, then the certification would require DWR to 
submit an interim operations plan to the SWRCB and, within three years of the renewed FERC 
license's issuance, submit a long-term facility-modification and operations plan to the SWRCB. 
If after implementing the facility modifications, DWR were to demonstrate that it still cannot 
meet the above temperature standards, then DWR would be required to propose alternate 
temperature standards that would provide "reasonable protection of the COLD benefic ial use," 
Upon the approval of the SWRCB' s Deputy Director for Water Rights, DWR would be required 
to operate to the alternate standards. 

For the High Flow Channel, DWR is required to operate the project "to protect the COLD 
beneficial use in [that Channel], as measured in the Feather River at the downstream Project 
Boundary, to the extent reasonably achieveable," Within one year of the renewed FERC 
license's issuance, DWR would be required to submit an operations plan for the period before 
facility modifications, which plan would be 'required to include proposed interim temperature 
standards and interim measures to reduce temperatures, With in three years of the renewed 
FERC license's issuance, DWR would be required to submit a long-te rm facility modification 
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and operations plan, which plan would have to include proposed temperature standards to take 
effect within 10 years of the renewed license's issuance. 

Bay-Delta Standards 

The following map shows the existing Bay-Delta standards in SWRCB Decision 1641. Water 
supplies in the Sacramento Va lley are operated to meet these standards. 

In 2002, the USBR, DWR, USFWS, DFG, various export water users, and various Sacramento 
Valley water users approved the Sacramento Va lley Water Management Agreement (SVWMA), 
which established a framework to meet water supply, water quality, and environmental needs in 
the areas of origin, the Delta, and in export areas. The SVWMA provides that, pursuant to 
specified tenns and conditions being met, certain upstream Sacramento Va lley water users wi ll 
take actions to make available up to 185,000 acre-feet of water that would otherwise not be 
available in the Sacramento River during the period June 1 through October 3 ) of each year. 

Notably, the SWRCB facilitated the SVWMA parties' negotiation and execut ion of the 
SVWMA, by issuing its Orders WR 2001-05 and WR 2002-1 2, which stayed and ultimately 
dismissed Phase 8 of the Bay-Delta Water Rights Hearing related to SWRCB Decision 1641. 
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EXHIBIT A 
Yuba Accord Stream flows, Approved by SWRCB in Corrected Order WR 2008-1 4 
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